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BITUMINOUS  COAL  FIELDS  OF  PENNSYLVANIA 


PART  I 

GENERAL  INFORMATION  ON  COAL 
By  Geo.  H.  Ashley 


INTRODUCTION 

Coal  has  played  a major  role  iu  the  advance  of  civilization  and  is 
one  of  the  most  valuable  commodities  known  to  man.  It  not  only 
keeps  him  warm  and  cooks  his  food,  but  supplies  him  with  light, 
with  water,  and  oftentimes  with  air  itself.  It  is  a source  of  power; 
it  is  used  in  making  almost  every-  article  in  his  house  and  in  making 
the  house  itself.  It  transports  him  by  train  or  boat ; it  prints  his 
papers  and  books,  and  prepares  the  wires  that  carry  his  thoughts. 
Coal  brings  to  man’s  door  the  products  of  the  whole  world.  Its 
distillation  adds  nearly  a thousand  by-products,  from  the  vaseline 
that  soothes  his  pains  to  the  tar  that  smooths  the  road  he  travels. 
With  coal  almost  any  feat  is  possible.  Without  it  life  would  drop 
back  into  the  laborious  poverty  of  primitive  times.  Oil  aud  gas 
may  for  a few  years  relieve  in  slight  measure  our  need  of  coal. 
Water  power,  utilized  through  the  use  of  coal,  will  permanently 
relieve  some  of  the  demand  on  our  coal  deposits,  but  today  and  for 
many  centuries  our  use  of  coal  will  be  the  simplest  measure  of  our 
material  civilization. 

Coal  will  not  last  forever.  Already  men  ai’e  beginning  to  realize 
that  the  coal  supplies  of  the  world  are  not  inexhaustible.  In  places 
the  best  has  already  been  taken  out  of  the  ground,  and  coal  is 
being  mined  today  that  fifty  years  ago  was  classed  as  unmineable. 
There  is,  therefore,  a growing  demand  for  information  regarding  the 
coal  deposits  of  this  and  other  States,  not  alone  because  of  interest 
in  their  immediate  development,  but  because  of  the  widesx:)read  desire 
to  know  how  long  the  deposits  of  any  area  will  last.  Formerly, 
information  has  mainly  been  sought  concerning  the  thickness,  quality 
and  quantity  of  a particiilar  bed.  Today  plans  for  superpower 
stations,  adequate  assessment  for  taxation,  and  other  matters  de- 
mand detailed  information  regarding  all  the  beds  of  any  district 
and  under  any  tract  of  land. 

The  coal  mined  in  Pennsylvania  has  four  times  the  value  of  all 
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the  rest  of  the  minei-al  products  of  the  State,  a value  that  in  1020i 
and  1921  exceeded  that  of  all  metallic  minerals  mined  in  the  United 
States,  and  is  more  than  one-seventh  of  the  value  of  all  the  mineral 
products  of  the  United  States.  Of  this  the  bituminous  coal  fields 
supplied  (in  1918)  58  per  cent  and  the  anthracite  fields  42  per  cent. 
The  total  mineral  production  of  the  United  States  in  1920  was 
valued  at  $0,943,000,000,  of  Pennsylvania,  at  $1,314,332,558.  The 
coal  mined  in  Pennsylvania  in  1920  was  valued  at  $1,070,882,198, 
the  bituminous  coal  of  Pennsylvania  at  $042,030,000,  nearly  one- 
tenth  of  the  value  of  all  mineral  products  of  the  TTnited  States.  In 
quantity  Pennsylvania  in  1923  produced  nearly  one-fifth  of  all  the 
coal  mined  in  the  world,  and  48  per  cent  of  all  mined  in  the  United 
States. 

Aside  from  the  value  of  the  coal  as  mined,  the  bituminous  coal 
of  Pennsylvania  is,  in  large  measure,  responsible  for  the  existence 
in  this  State  of  a vast  industry  in  iron  and  other  metals.  The  total 
metal  and  metal-products  industry  of  Pennsylvania  amounted  in  1923 
to  nearly  $4, 000, 000, 000.  Still  further,  it  is  probable  that  the  coal 
industry  of  Pennsylvania  may  be  credited  in  large  measure  with 
being  responsible  for  several  other  industries  in  the  State,  including: 
the  making  of  160  million  dollars  worth  of  coke  (in  1918),  the  use 
of  10  million  dollars  worth  of  limestone  for  flux,  24  million  dollars 
worth  of  fire  brick,  not  to  mention  moulding  sand  for  foundries, 
graphite  for  crncibles,  and  other  products  for  which  market  is  found 
in  the  metal  indnstry  of  the  State.  Indirectly  the  mining  industry 
has  played  a large  part  in  the  silk  and  other  industries  in  Pennsyl- 
vania through  bringing  into  the  State  a large  labor  surplus  in  the 
families  of  miners.  The  bitnmiuons  coal  fields  of  Pennsylvania 
therefore  not  only  supply  many  people  with  heat  necessary  for  com- 
fort and  cooking,  bnt  furnish  the  fonndations  of  a large  share  of  the 
industry  of  the  State,  are  the  source  of  most  of  its  power,  and  fur- 
nish the  largest  single  item  of  freight  for  its  railroads. 

Far-seeing  people  are  beginning  to  ask  themselves.  What  of  the 
future?  Pennsylvania  has  been  supplying  heat  and  power  for  a large 
part  of  the  nation.  For  many  decades  it  gave  to  the  nation  two- 
thirds  of  the  nation’s  coal  supplies.  Today  she  is  still  filling  40 
per  cent  or  more  of  the  nation’s  coal  bins.  Does  she  so  far  exceed 
the  rest  of  the  nation  in  her  reserve  of  coal,  or  has  she  been  drain- 
ing her  own  resources,  and  is  she  likely  to  exhaust  her  supplies  and 
thus  lose  her  commanding  position  in  the  industrial  wmrld?  That 
is  one  of  the  serious  questions  that  led  to  the  studies  necessary  for 
this  report. 

This  is  Part  I of  Volume  I of  a series  of  projected  volumes  on 
the  coal  fields  of  Pennsylvania.  The  volume  as  a whole  is  intro- 
ductory to  the  rest  of  the  volumes  which  are  intended  to  deal  in 


detail  with  the  coal  deposits  of. the  State.  .Because  of  the  time  likely 
to  elapse  before  the  succeeding. vplmu^  Jure  pre^ai'er|  jfnd  printed  it 
has  been  made  much  fuller  than 'would ’have  been' netesSary  had 
all  of  the  volumes  been  issued  together. 

This  introductory  volume  consists  of  four  parts : 

Part  I.  General  Information  by  Geo.  H.  Ashley. 

II.  Detailed  Description  of  Coal  Fields  by  James  D.  Sisler. 

III.  Coal  Resources  of  l*ennsylvania,  by  James  1).  Sisler  and 

John  F.  Reese. 

IV.  Analyses  of  Pennsylvania  Bituminous  Coals,  by  United 

States  Bureau  of  Mines. 

To  meet  immediate  demands  most  of  Part  III  was  issued  in  con- 
densed form  as  a series  of  mimeographed  bulletins.  Advanced  con- 
densed descriptions  of  the  coal  beds  of  the  State  by  counties  were 
also  presented  in  mimeographed  form,  but  wJthout  rock  sections  or 
coal  bed  sections.  Parts  II  and  IV  have  been  issued  in  printed 
form  as  this  is  written.  Indeed,  Part  IV  is  in  its  second  edition. 

Part  I of  the  Introductory  Volume  deals  with  general  information 
on  coal,  its  character,  origin,  classification,  and  includes  brief  de 
scriptions  of  the  bituminous  coal  beds  and  of  the  bituminous  coal 
fields,  and  a word  on  the  mining  and  use  of  Pennsylvania  coal.  In 
writing  it  the  author  has  had  in  mind  the  many  requests  from  the 
schools  of  the  State  for  something  general  on  coal. 

Aside  from  the  fact  that^he  writer  has  been  a special  student  of 
coal  for  over  30  years,  and  has  made  detailed  surveys  of  coal  fields 
from  Rhode  Island  to  Texas  and  California,  he  was  in  more  or  less 
direct  charge  of  surveys  in  the  coal  fields  of  Pennsylvania  by  the 
United  States  Geological  Survej^  from  1904  to  1919,  and  visited 
many  of  the  fields  of  the  State  in  that  connection,  and  made  detailed 
surveys  personally  of  about  700  sqiiare  miles  in  the  Clearfield  dis- 
trict. 

Much  additional  information  was  obtained  by  Mr.  Sisler  who 
spent  one  season  in  a reconnaissance  study  of  all  those  parts  of  the 
bituminous  coal  field  not  covered  by  recent  detailed  surveys.  In 
this  work  he  traveled  nearly  ten  thousand  miles,  visiting  nearly  all 
of  the  mining  districts  and  getting  hundreds  of  sections  of  the  coal. 
In  addition,  Mr.  L.  D.  Woodworth  spent  many  months  in  the  field 
sampling  coal.  The  samples  were  analyzed  by  the  U.  S.  Bureau  of 
Mines  at  Pittsburgh  under  a cooperative  arrangement  with  this  Bu- 
reau. During  the  summers  of  1920  and  1921  E.  G.  Hill  was  en- 
gaged in  similar  work.  Later,  in  cooj)eration  wilh  the  Federal  Coal 
Commission,  Mr.  Sisler  visited  the  several  mining  districts  and 
studied  mining  methods  as  bearing  on  losses  of  coal  mining.  Further, 
this  Survey  has  had  the  hearty  cooperation  of  the  State  Department 
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of  Mines,  and  a large  amount  of  additional  data  has  been  supplied 
by  the  .Mine  tn^peetprs  for  ;t^iqt  Liepartment,  who  have  furnished 
sections  and  otner  details  of  all  of  the  mines  inspected  by  them. 
This  volume  is  therefore  not  merely  a compilation,  but  the  result  in 
part  of  very  recent  surveys. 


COAL 

Coal  is  a complex  aggregate  of  plant  remains  partly  decayed,  more 
or  less  affected  by  earth  ])ressures  and  heat,  and  converted  into  a 
rock  like  material  of  great  value  for  the  production  of  heat  and  of 
many  useful  substances.  It  occurs  in  the  earth  in  beds  usually  sev- 
eral feet  thick,  and  of  great  extent.  It  consists  pricipally  of  carbon, 
in  part  free  (?)  and  in  part  combined  with  hydrogen  and  oxygen, 
with  various  impurities,  some  derived  from  the  plants  and  some  ex- 
traneous. It  is  of  several  kinds  closely  related  in  origin,  character, 
and  composition. 

Coal  is  widely  distributed  over  the  earth,  beiug  found  in  many 
countries,  in  rocks  of  many  ages,  and  occurs  in  many  beds  underlying 
thousands  of  square  miles. 


Physical  Characters — Macroscopic 

Macroscopic  characters  are  those  that  ^n  be  observed  without  the 
use  of  a microscope,  such  as  color  and  hardness,  in  contrast  with 
those  requiring  examination  with  a microscope. 

Color.  Though  coal  is  of  many  kinds,  it  is  all  black  or  brown. 
This  is  its  most  characteristic  feature  as  observed  in  the  mass.  The 
black  color  is  characteristic  of  the  coal  even  when  powdered  or  re- 
duced to  smoke  (though  the  smoke  may  appear  gray  or  yellow),  or 
in  weathered  outcrops.  Young  coals,  such  as  lignite,  may  have  a 
distinctly  seal-brown  color,  but  all  coals  except  lignites  are  distinctly 
black.  Cannel  coal  differs  from  other  bituminous  coals  in  having 
a brown  streak  when  rubbed  on  a white  rough  surface. 

Blinding.  Examined  closely,  most  coals  are  seen  to  consist  of 
alternate  or  irregular  bands  of  bright  and  dull  coal.  (See  Plate  III). 
Commonly  the  bright  bands  are  lenticular,  the  lenses  being  often 
only  a few  inches  long.  Commonly  the  banding  is  irregular.  A 
block  picked  at  random  may  be  nearly  all  dull  coal  with  a few  thin 
streaks  of  bright  coal,  while  another  piece  from  the  same  pile  may 
be  nearly  all  bright  coal.  Some  coals,  as  certain  anthracites,  are 
all  bright;  others,  as  certain  splint  coals,  are  all  dull.  In  certain 
coals,  as  the  Brazil  block  coal  of  Indiana,  the  bands  are  very  thin 
and  alternate  regularly. 

The  bright  bands  in  coal  have  long  been  called  ‘‘glance’’  coal.  In 


PLATE  IIT. 


A.  Block  of  coal  shoT\ing  bright  and  dull  bands. 
The  two  are  better  distinguished  in  this  piece  because 
the  dull  coal  here  carries  a high  ash  content  grading  over 
into  bone. 


B.  Block  of  rich  coal  showing  thin  streaks  of  bright  coal  and 
more  characteristic  appearance  of  dull  coal. 

Photographs  showing  typical  appearance  of  coal. 


J3 2 Photographs  by  courtesy  U.  S.  Bureau  of  Mines. 
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recent  years  the  term  vitrian  has  been  applied  in  England,  and  an- 
thraxylon  in  the  United  States.  The  dull  bands  have  been  called 
durain  in  England,  and  attritns  in  the  United  States. 

Many  coals,  when  split  open  along  bedding  planes  in  the  dull  coal, 
show  faces  resembling  chained  wood,  known  as  mineral  charcoal  or 
“mother  of  coal,”  or  “coal  rash.”  In  England  this  material  is  called 
fusain.  The  nature  of  these  several  bands  will  be  discussed  beyond. 

Structure  or  grain.  Most  coal  is  massive,  that  is,  it  has  no  ob 
servable  grain.  This  does  not  apply  to  the  mineral  charcoal  which 
has  the  cellular  structure  of  charred  wood,  nor  does  it  apply  to  the 
lowest  rank  of  coal,  lignite,  in  which  the  structure  appears  as  woody, 
fibrous,  or  earthy.  Some  lignite  resembles  a section  cut  out  of  a 
log  jam  in  which  the  spaces  have  been  filled  with  small  wood  frag- 
ments. The  massive  structure  of  some  coal  extends  entirely  through 
the  bed  or  beds,  while  other  coals  show  many  horizontal  seams  or 
planes  of  splitting.  Indiana  block  coal,  which  consists  of  thin  alter- 
nating bands  of  bright  and  dull  coal,  splits  readily  along  these  dull 
planes.  The  term  grain  is  also  used  in  connection  with  the  fracture 
of  coal,  which  see. 

Luster.  Coals  differ  in  luster  from  a dull  black  quite  without 
luster  to  luster  like  black  glass  (vitreous).  Some  anthracite  has 
such  a luster,  and  when  cut  and  polished  for  a desk  ornament  or 
other  object  looks  like  black  glass  or  black-glazed  chinaware.  Be- 
tween these  extremes  is  a satiny  luster  characteristic  of  cannel  coal. 
Some  cannel  coals  show  a decided  sheen. 

Streak.  It  has  been  found  that  most  rocks  or  minerals,  when 
rubbed  on  a plate  of  rough  porcelain,  will  leave  a “streak.”  The 
streak  may  be  the  same  as  or  differ  greatly  from  the  color  of  the 
mineral  as  a whole.  This  is  true  also  of  coals.  Anthracite  and  or- 
dinary bituminous  coal  are  black  in  color  and  streak.  Cannel  coal, 
which  may  ])e  quite  black  in  the  piece,  is  brown  in  streak.  Lignite 
or  brown  coal,  as  might  be  expected,  has  a brown  streak. 

Hardness.  Coal  differs  in  hardness,  from  lignite  soft  enough  to 
be  broken  or  crushed  in  the  hand  or  scratched  by  the  finger  nail  to 
anthracite  so  hard  and  brittle  that  it  fractures  almost  like  glass. 
Some  splint  coal  is  so  tough  that  it  breaks  across  the  bedding  only 
with  great  difficulty  although  it  splits  readily  along  the  bedding. 
Certain  fairly  hard  coals,  such  as  the  low  volatile  coals  of  central 
Pennsylvania  and  Virginia,  are  very  tender  and  in  mining  commonly 
crush  to  fine  ])articles,  some  of  it  little  more  than  powder.  This  is 
especially  true  where  the  coal  is  slightly  weathered.  Such  coals  are 
commonly  sold  run-of-mine.  The  same  tenderness  is  characteristic 
of  some  of  the  soft  (or  semi)  anthracites.  Splint  coals  are  dis- 
tinguished in  |)art  by  their  toughness,  which  makes  them  difficult 
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to  mine.  Cannel  coal  likewise  is  commonly  vei’y  firm,  mining  with 
little  breakage  and  standing  shipment  well.  Indeed,  in  some  places 
cannel  coal  is  so  resistant  that  it  has  been  used  for  barn  founda- 
tions and  stepping  stones. 

Fracture  and  cleavage.  Some  coal  breaks  with  an  irregular  frac- 
ture, that  is,  in  any  direction,  and  with  a variety  of  surfaces.  Some 
coal,  called  cubical  coal,  breaks  with  smooth,  rectangular  faces  into 
cubes  of  different  sizes.  (See  Plate  IV).  Other  coals,  such  as  cannel 
and  anthracite,  break  wdth  rounding  faces  like  the  surface  of  a 
shell  (conchoidal).  (See  Plate  VIII  B). 

Jointing  in  coal  is  thought  to  be  a result  of  pressure  on  the  coal  in 
the  bed.  Where  beds  have  been  little  disturbed  by  thrust  pressure 
the  joints  may  be  far  apart,  3 to  4 feet  or  more;  where  the  coal 
has  been  much  disturbed  the  joints  may  be  only  a few  inches  apart. 
Where  the  joints  are  far  apart  the  coal  may  mine  out  in  cubes  the 
full  thickness  of  the  bed  and  much  too  heavy  to  move.  Where  the 
joints  are  close  together  the  coal  commonly  mines  only  in  small 
cubical  blocks  bounded  by  joint  faces.  If  the  pressure  has  been 
greaf  enough  the  coal  may  be  so  completely  intersected  with  small 
joint  planes  that  even  when  crushed  to  a powder  the  particles  still 
have  the  cubical  shape.  This  subject  will  be  taken  up  again  in  dis- 
cussing the  coal  beds. 

Coals  in  which  these  joints  vertically  across  the  bedding  are  about 
as  pronounced  as  the  bedding  planes  are  called  short-grained  coals. 
In  other  places,  where  there  has  been  vei’y  great  horizontal  pressure, 
the  vertical  planes  are  so  much  more  pronounced  that  the  coal  tends 
to  break  more  readily  in  vertical  lines  than  horizontal  lines.  Such 
coal  in  mining  may  break  out  in  long  blocks  or  “sticks”  the  full  thick- 
ness of  the  bed  in  length  and  only  a few  inches  square  horizontally. 
Such  coal  is  called  stick  coal  or  long-grained  coal. 

Splint  coal  is  usually  characterized  by  a hackly  fracture,  often 
resembling  splintered  wood. 

Subbituminous  coal,  none  of  which  occurs  in  Pennsylvania,  has 
a different  fracture,  resembling  the  checking  of  china  and  apparently 
due  to  the  drying  out  of  the  material  when  exposed  to  the  air. 

Weight — specific  gravity.  By  weight  of  coal  may  be  meant  either 
the  weight  of  a cubic  foot  of  coal  in  the  bed  or  the  weight  of  a given 
volume  of  mined  and  broken  coal.  The  w'eight  of  the  coal  in  a bed 
is  determined  by  first  finding  the  specific  gravity  and  multiplying 
that  by  02.5  pounds,  the  weight  of  a cubic  foot  of  water.  Specific 
gravity  means  the  weight  of  coal  compared  with  the  weight  of  an 
equal  volume  of  water.  If  the  specific  gravity  of  a given  coal  is  1.3, 
it  is  1.3  times  as  heavy  as  water,  or  it  weighs  1.3  times  62.5  or  81.25 
pounds  per  cubic  foot.  With  this  information  it  is  possible  to  com- 


PLATE  IV. 


A.  Piece  of  coal  showing  rectangular  block  jointing  or  cleat. 
Most  coal  beds  are  intersected  by  two  systems  of  vertical  joints 
nearly  at  right  angles.  As  the  coal  is  mined  it  tends  to 
break  down  into  irregular  blocks  or  cubes,  bounded  by  two 
bedding  planes  and  four  vertical  joint  planes. 


B.  Pieces  of  Clearfield  coal  showing  “long  grain”  or  dominance  of  vertical  joint- 
ing. Sometimes  called  “stick  coal.”  This  coal  breaks  more  readily  across  the  bed- 
ding than  with  it.  Blocks  of  coal  6 by  6 inches  and  the  full  thickness  of  the 
bed  are  often  seen.  The  vortical  grain  is  due  to  horizontal  pressure  wihich  has 
turned  all  particles  so  that  their  longest  axis  is  vertical  or  transverse  to  the  pressure. 

Photographs  showing,  structure  of  coal. 

Photographs  by  courtesy  U.  S.  Bureau  of  Mines. 
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pute  the  number  of  tons  of  coal  in  a bed  of  coal  of  any  thickness  or 
acreage. 

The  weight  of  a cubic  foot  of  solid  coal  differs  according  to  the 
percentage  of  carbon  or  the  percentage  of  ash.  Aside  from  the  ash 
the  carbon  is  the  heaviest  element  of  the  coal.  Low-carbon  coal  runs 
as  low  as  1.25  in  specific  gravity.  Anthracite  ranges  from  1.40  to 

1.50.  Most  of  the  bituminous  coals  of  Pennsylvania  lie  between  1.30 
and  1.40.  The  ash  or  shale  alone  has  a specific  gravity  of  2.25  to 

2.50,  nearly  double  that  of  pure  coal  (ash  and  sulphur-free).  The 
specific  gravity  of  coal  rises  according  to  the  amount  of  ash  con- 
tained. Coal  containing  pyrite  (lenses  of  ‘‘sulphur”)  is  still  heavier, 
as  the  specific  gravity  of  pyrite  is  about  four  times  that  of  pure 
coal. 

A cubic  yard  of  solid,  low-ash  Pennsylvania  bituminous  coal  will 
weigh  just  about  a long  ton,  or  about  1.1  short  tons.  If  this  cubic- 
yard  of  solid  coal  be  broken  up,  as  is  done  in  mining,  its  volume  will 
increase,  the  volume  depending  on  the  size  of  the  lumps  and  whether 
all  are  of  one  size  or  not.  The  larger  the  lump  the  smaller  the 
weight  of  a cubic  foot.  A cubic  foot  of  broken  coal  of  several  sizes 
will  weigh  more  than  the  same  volume  of  coal  of  one  size  because  the 
small  sizes  tend  to  fill  in  the  spaces  between  the  lumps  without  add- 
ing to  the  bulk  of  the  coal. 

In  the  following  table  are  brought  together  a number  of  determin- 
ations of  the  weight  and  specific  gravity  of  Pennsylvania  bituminous 
coals,  to  which  have  been  added  a selection  of  similar  determina- 
tions of  anthracite  for  comparison. 


Table  of  Weights  and  Specific  Gravity  of  Pennsylvania  Bituminous  Coals 
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Average  weight  lbs. 
per  cubic  foot 

Loose 

coal 

57.0  (Egg) 

56.5  (Chestnut) 

53.7  (Large  egg) 

55.0  (Small  egg) 

58.6  (Chestnut) 

58.5  (Range) 

59.6  (Buckwheat) 

55.0  (Pea) 

Solid 

coal 

II  1 1 1 1 1 1 

O CQ  1 1 !»  ift  O 00  m CO  O CO  CO  CO  00  l l ■ l l | co 

O 00  1 1 OO  O 00  to  O 60  rH  f-H  CO  i I I I I i CO 

lOO  1 i^COO'-'COOC'^C5COOD««i«  i • i i i lO 

C3C3  1 I^C3C3C300C>C3C3003C3  * 1 1 1 1 103 

II  1 1 1 1 1 1 

II  1 1 1 1 1 1 

II  1 1 1 1 1 1 

II  1 1 1 I I 1 

Number  cu.  ft. 
per  ton  of 

2,000  pounds 

Loose 

coal 

t 1 1 1 1 1 1 1 1 1 1 1 1 1 

II  1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 i I * 1 1 • iM-^i-nO^tO^  1 

1 luOtA  1 1 1 • » 1 • 1 1 1 't^tX-^-^COtO  1 
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II  1 1 1 1 1 1 1 1 1 1 1 1 

Solid 

coal 

I i-tCOOit^l^t^OitC^gOCQOS  1 1 1 1 1 i(M 

Oto  1 ltOCO''.MC-LOOOr-(COCOi— ( 1 1 1 1 1 irH 

O 1 1 O C<1  03  5^  o O O rH  1 1 1 1 1 lO 

(MW  1 iC'fMW«fJC^(M(M(M(M(MCN  t 1 1 i i IW 

II  1 1 1 1 1 1 

II  1 1 1 1 1 1 

II  1 1 1 1 1 1 

II  1 1 1 1 1 1 

Specific 

gravity 

<1  1 1 1 1 1 1 

(MUO  1 iifJO-^t^^llftlCOiOit^h-i-i  1 I 1 1 1 i(5> 

I ivOiO'^'^<”(»‘'!j<M(LOlAlOir3  1 1 1 1 1 Iio 

r- (t-H  1 1i— irHi^rMj— iT-HrMr-tT— Ir- IrH  1 1 1 1 | Ii-h 

II  1 1 1 1 1 1 

II  1 I 1 1 1 1 

II  1 1 1 1 1 1 

II  1 1 1 1 1 1 

II  1 1 1 1 1 1 

Location 

Phoenix  Pk.  No.  2 Colliery, 

Jliddle  Creek  Colliery,  

Middle  Creek  Colliery,  

Heits  Colliery,  

E.  Brookside  Colliery,  

Lincoln  Colliery,  

Lincoln  Colliery,  

Lincoln  Colliery,  

Lincoln  Colliery,  

Otto  Colliery,  

Middle  Creek  Colliery,  

Pranklin  Colliery,  

Middle  Creek  Colliery,  

Pranklin  Collierv. 
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»The  Goal  Catalog,  Pittsburgh,  Pa.,  pp.  1120-1121,  1926. 
^J.  J.  Tierney,  Philadelphia,  Pa. 

^U.  S.  Bureau  of  Mines. 

^Commercial  Testing  and  Engineering  Co.,  Chicago,  Hi. 
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Physical  Characters — Microscopic 

Methods  of  study.  It  has  long  been  assumed  that  coal  is  of  vege- 
tal origin.  The  close  association  of  coal  with  plant  remains  in  the 
rocks  above  and  below,  the  presence  of  mineral  charcoal  layers  in 
the  coal  bed,  the  occasional  recognition  of  plant  structures  in  the 
coal  itself,  and  especially  the  evident  derivation  of  coal  from  peat 
through  intermediate  stages,  left  little  doubt  in  the  minds  of  most 
people,  even  a hundred  years  ago,  that  coal  beds  are  the  fossil  re- 
mains of  old  peat  bogs  or  log  jams,  or  other  accumulation  of  vegetal 
matter.  Within  the  last  century,  however,  an  increasing  knowledge 
of  coal  has  been  obtained  by  the  aid  of  the  microscope,  which  has 
demonstrated  conclusively  that  all  coal  once  was  vegetation  and  has 
shown  just  what  kind  of  vegetation.  Different  kinds  of  vegetation 
are  found  in  different  kinds  of  coal. 

Microscopic  studies  of  coal  have  been  in  progress  for  many  years. 
Early  studies,  although  handicapped  by  inadequate  methods  of  pre- 
paring the  material  for  study,  led  to  the  recognition  of  many  plants 
by  the  pre.sence  of  their  spores.  These  are  small  dust-like  bodies  of 
such  plants  as  ferns,  ground  pine,  and  spagniim  moss,  by  means  of 
which  the  plants  spread.  Seed-bearing  plants  had  not  appeared 
when  the  coal  in  Pennsylvania  was  laid  down.  By  1900  considerable 
progress  had  been  made  in  our  knowledge  of  coal  by  use  of  the 
microscope. 

In  the  early  part  of  the  present  century  better  methods  of  pre- 
paring coal  for  examination  were  developed  by  Professor  Jeffries 
and  others,  and  made  possible  a large  advance  in  our  knowledge  of 
coal.  More  recently  Reinhardt  Thiessen  of  the  U.  S.  Bureau  of  Mines, 
Homer  G.  Turner  of  Lehigh  University,  Clarence  A.  Seyler  of  Swan- 
see,  Wales,  and  others,  have  still  further  perfected  our  methods  of 
preparing  material  for  the  microscope  and  have  obtained  a great 
fund  of  detailed  information  regarding  the  constitution  of  coal. 

In  the  Jefferies  and  Thies.sen  methods  the  coal  is  first  prepared 
by  the  removal  of  mineral  substances  by  acids,  especially  hydro- 
fluoric acid.  Then  the  coal  is  softened  with  alkalies.  These  pro- 
cesses may  require  weeks  in  order  that  the  result  may  be  obtained 
without  affecting  the  character  of  the  coal.  Small  pieces  of  coal 
are  then  clamped  in  a microtome,  an  instrument  like  a small  sausage 
cutter  that  slices  off  .sections  l-5000th  to  1-SOOOth  of  an  inch  in 
thickness.  The  whole  process,  as  might  be  imagined,  requires  skill 
and  patience. 


PLATE  V. 


A.  A modern  peat  bog. 


B.  Horsetails  (Ecuiisetum  Arveiise).  A living  survivor  of  the  plants  that 
formed  the  Pittsburgh  coal  bed.  The  Eiiuisetum  of  Carboniferous  time  grew 
to  much  larger  size  than  living  species. 

Pliolog'i'aitli.s  sliowiiig  sources  of  coal. 

Pliotograplis  l»y  courtesy  U.  S.  Bureau  of  Mines. 
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I)x\  David  Wliite^  of  the  United  States  Geological  Survey  has 
described  the  cutting  of  these  specimens  and  what  they  show,  as 
follows : 

‘‘The  preparation  of  such  a thin  section  is  a most  delicate  task. 
First  a thin  flat  piece  from  a lump  is  sawed  out  and  then  ground 
down  smoothly  until  it  is  reduced  nearly  to  a film — that  is,  until 
it  averages  about  2/10,000ths  of  an  inch  in  thickness.  This  thick 
ness — or  rather  thinness— would  correspond  to  the  leaves  of  a book 
in  wliich  10,000  pages  make  a volume  only  one  inch  in  thickness. 

^‘Seen  through  the  microscope  such  slices  of  coal  are  found  to 
be  translucent  and  if  treated  with  certain  chemicals  befoi-e  grinding, 
they  will  be  so  beautifully  translucent  that  they  may  be  examined 
by  a microscoj)e  which  magnifies  them  more  tlian  1,800  times. 

“Under  the  microscope  the  coal  is  no  longer  dark  as  night,  or 
sooty  or  forbidding.  In  the  cross  section  of  that  dirty  lunij)  one 
beholds  a landscaixe  in  brown  and  gold.  Golden  links  in  serried 
chains  bound  in  filigree  fill  portions  of  the  view. 

“The  links  are  the  cross  sections  of  the  cells  of  pieces  of  wood, 
of  twig,  branch  or  log  that  enter  into  the  i)roduct  we  call  coal.  Each 
cell  in  the  wood  is  a jewel  box  of  gold.  In  the  hollow  interior  wdiere 
once  were  protojjlasm,  starch  and  other  substances  embracing  the 
very  life  of  the  i)lant,  we  find  a trans])arent  ambei-like  substance 
clouded  with  se])ia  and  containing  clusters  of  shining  ci'ystals  of 
utmost  minuteness,  together  perhajxs,  with  tiny  glistening  globules 
of  gas.  Stem  of  leaf  and  fern  and  scale  of  catkin  or  cone,  are  seen 
in  tissues  traced  in  satTron  and  orange,  straw-color  and  russet. 

“Scattered  here  and  there  are  a thousand  sj)ores  of  club  moss,  fern 
or  fungus  and  pcdlen  of  many  kinds  of  tlowers,*  now  apjjearing  as 
ovals,  cla.s])s  and  crescents  of  luminescent  brass  or  antique  gold. 
Festooning  skeins  in  brown,  knit  with  silv'er  representing  cross  sec- 
tions of  fragments  of  inner  tissue  of  leaf  or  bud  are  perha])s  present: 
and  resins  of  different  kinds,  brownish,  amber,  yellow  or  red,  stud 
the  pattern  like  precious  stones.  Keal  amber  used  iu  jewelry  is, 
you  know,  a fossil  i-esin.  Yonder  me.sh  of  old  gold  sealed  over  with 
a mosaic  in  glistening  topaz-yellow  is  a piece  of  the  outer  wall  of 
a leaf.  The  fragile  labyrinths  traced  in  jxale  yellow  and  silver  are 
the  cross  sections  of  fragments  of  ‘mineral  charcoal,’  the  so-called 
‘mother  of  coal.’  The  scene  changes  from  area  to  area  and  from 
specimen  to  sj)ecimen. 

All  these  details  of  tracery  and  mosaic  are  set  in  a Ixackground — 
the  groundmass — of  cinnamon  verging  into  sej)ia  and  brownish  black, 
which  fills  the  spaces.  This  comixoses  the  dark  shadows  of  the 
picture.” 


^Science,  March  13,  1925. 

^Flowers  bearing  pollen  were  rare  when  most  of  the  coal  of  Pennsylvania 
they'  were  very  small  in  size,  of  low  orders,  and  unattractive  in  color. 


was 


laid 


down  ; 
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Anthracite  contains  so  much  carbon  that  it  is  almost  impossible  to 
get  sections  thin  enough  aud  yet  strong  enough  to  study  by  the 
preceding  process.  A new  process  has  therefore  been  devised  by 
Turner  and  Seyler,  and  others,  in  which  a piece  of  coal  is  first 
polished  to  a smooth  surface,  dried  in  a drying  oven,  and  then  im- 
mediately etched  by  bringing  it  to  a red  heat,  using  the  oxidizing 
flame  of  a blow  pipe.  This  slight  oxidation  or  burning  reveals  the 
plant  structure  without  destroying  the  polish  of  the  specimen.  The 
specimen  can  then  be  examined  by  reflected  light  by  the  micro- 
scope used  for  the  study  of  metals.  Seyler  has  used  both  the  Turner 
method  and  a modification  of  the  Winter  method,  using  chromic 
and  sulphuric  acids  for  etching.*  The  results  of  these  studies  may 
be  briefly  summarized  as  follows : 

Bright  hands,  anihra^xylon.  The  bands  of  bright  coal  have  been 
shown  by  the  microscope  to  consist  of  wood  changed  into  coal,  as 
they  almost  invariably  show  woody  cell  structure  either  well  pre- 
served or  in  slight  traces.  The  lenticular  shape  of  these  bands  in 
the  side  of  a block  of  coal  is  due  to  the  woody  stems  having  been 
flattened  to  a lens-like  cross  section.  If  the  face  of  a piece  of  coal 
cuts  across  the  stem  nearly  at  right  angles  the  lens  will  be  short. 
If  the  face  cuts  across  the  stem  at  a long  angle  the  bright  bands 
will  be  long  and  may  lengthen  out  into  a tapering  ribbon  many 
feet  in  length. 

The  wood  is  not  of  such  trees  as  we  are  familiar  with,  hard  wood, 
pines,  or  spruces,  but  of  tree  ferns  and  other  giant  plants  related 
to  club  mosses,  and  plants  of  the  order  of  horsetails.  Most  of  the 
low  orders  of  plants  had  some  species  growing  to  large  tree  size  at 
the  time  of  the  “Coal  Measures.”  The  bright  bauds  may  be  6 inches 
thick  in  the  jmunger  coals  where  little  compressed  and  several  feet 
long,  but  are  commonly  much  thinner  and  more  compressed  in  the 
older  coals,  such  as  those  of  this  State. 

Dull  coal  or  attritm.  As  suggested  by  the  name  these  dull  streaks 
of  coal  prove,  under  the  microscope,  to  be  composed  of  an  accumu- 
lation of  small  pieces  of  wood,  leaves,  branches,  and  bark,  besides 
pollen  grains,  spores,  and  the  resinous,  waxy,  and  fatty  contents 
of  cells  and  tissues,  which  are  more  or  less  resistant  to  decay,  the 
whole  making  a tangled  mass  of  refuse.  The  cellulose  which  makes 
up  the  bulk  of  the  plant  when  alive  largely  disappears  in  the  early 
stages  of  decomposition  and  hardly  appears  in  the  coal.  The  ap- 
pearance of  dull  coal  on  the  face  of  a block  is  shown  in  Plate  IV. 

Spores.  Of  special  interest,  because  they  may  prove  to  be  a 
means  of  identifying  the  different  coal  beds,  are  the  spores,  referred 

•Several  papers  on  related  subjects  were  ^iven  at  a symposium  on  the  origin  and  constitu- 
tion of  coal  at  the  February  1925  meeting  of  the  American  Institute  of  Mining  aud  Metallurgical 
Engineers.  They  are  pubiished  in  Mining  and  Metaliurgy  for  February,  1925. 


1’ LA  TIC  VI 


A.  Plant  structure  in  coal,  from  Buxton,  111. 


B.  Woody  structure  in  anthraxylon,  or  bright  coal,  from  Royalton,  111. 
(magnified  x 200). 


Photographs  showing  woody  structure  of  bright  or  “glance'’  coal. 

Photographs  by  courtesy  U.  S.  Bureau  of  Mines. 
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to  above.  These  have  been  studied  for  several  years  by  Mr.  Thiessen^ 
of  the  U.  S.  Uureaii  of  Mines,  avIio  is  endeavoring  to  determine  which 
sijecies  of  plants,  as  recognized  by  the  spores,  are  characteristic  of 
the  several  coal  beds.  These  spores,  which  resemble  in  appearance 
the  pollen  of  flowering  plants  are  produced  in  great  quantity  in 
certain  stages  of  growth.  Certain  plants  produce  two  kinds,  large 
and  small,  called  megaspores  and  microspores.  The  large  ones 
may  be  ^ inch  in  diameter,  the  small  ones  will  range  from 
l-2500th  to  l-200th  of  an  inch  in  diameter.  In  Plate  VII  B ai’e  shown 
some  of  these  spores  as  worked  out  by  Mr.  Theissen. 

Mineral  charcoal.  Mineral  charcoal  occurs  in  coal  in  thin  layers 
lying  with  the  bedding.  When  the  coal  is  split  open  along  one  of 
these  layers  the  surface  presented  resembles  charred  chips  or  frag- 
ments of  wood,  dull  black  in  color,  showing  usually  obvious  woody 
structure.  Analyses,  however,  do  not  show  so  complete  conversion 
into  carbon  as  might  be  exj)ected  from  the  appearance.  Certainly  the 
process  has  not  been  as  complete  as  with  ordinary  charcoal.  A 
sample  from  Indiana  block  coal,  as  analyzed  by  E.  T.  Cox  is,  as 
follows; 


Analysis  of  mineral  charcoal,  hy  E.  T.  Coop.* 


Proximate 

Per 

cent 

Ultimate 

Per 

cent 

iMoisture  

. . . 3.50 

Carbon  

....  82.70 

Fixed  carbon  .... 

. . . 63.00 

Hvdrogen  

....  4.77 

Volatile  matter  . . 

. . . 32.00 

Oxygen 

....  8.81 

Ash  

1.00 

Ash  

I.OO 

Sulphur  

.90 

Sidphur  

90 

Nitrogen  

1.74 

Cannel  coal.  Under  the  microscope  cannel  coal  appears  to  be 
composed  largely  of  the  tough  covers  of  spores  (exines)  both  large 
and  small,  but  especially  of  the  small  spores.  These  are  imbedded 
in  a homogeneous,  dark  gray  mass,  thought  to  be  nearly-macerated 
spore  covers.  Wood  is  but  little  observed  in  cannel  coal.  The  ab- 
sence of  large  spore  cases  and  the  fragmentary  condition  of  those 
observed,  suggests  that  they  were  broken  up  before  they  were  laid 
down  and  make  part  of  the  groundmass  in  which  the  small  spores 
are  imbedded. 

'Campgie  Institute  of  Teclinnlogy.  Bulletin  10.  Coal  Mining  Investigations.  CorrelaUon  of 
coal  beds  of  the  .Allegheny  formation  of  Western  Pennsylvania  and  Eastern  Ohio,  by  Reinhardt 
Thiessen  and  Ford  E.  Wilson.  Pittsburgh,  Pa.,  192-1. 

U.  S.  Bureau  of  Mines  Bulletin  .38,  The  origin  of  coal,  by  David  White  and  Reinhardt 
Thiessen,  1914. 

‘Geological  Survey  of  Indiana,  Seventh  Annual  Report,  1875,  p.  12. 


PLATE  VII. 


A.  Dull  coal  as  seen  through  the  microscope ; 
white  spots  are  spore  exines  (horny  spore  cases). 


B.  Three  megaspore  exines  isolated  from  coal  from 
Shelbyville,  111.  (x35). 

Photographs  (microscopic)  of  dull  coal  and  spores. 

Photographs  by  courtesy  U.  S.  Bureau  of  Mines. 
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I 

Boghead  coal  or  torhanite.  Boghead  coal  differs  from  ordinary  can- 
nel  in  its  extremely  high  content  of  volatile  matter,  often  60  to  70  per 
cent  and  over.  Recent  studies  have  led  Mr.  Thiessen  to  snggest  that 
algae  or  seaweeds  have  contributed  largely  to  the  composition  of 
this  coal. 

X-ray  studies  of  coal.  Coal,  like  the  human  body,  is  composed 
principally  of  carbon,  hydrogen,  and  oxygen,  and,  like  it,  is  more 
or  less  transparent  to  X-rays.  The  ash  of  coal,  however,  consists 
of  elements  with  much  higher  atomic  weights,  absorbs  X-rays  passed 
through  coal,  and  throws  a shadow  on  a fluorescent  screen  in 
a darkened  room,  or  on  a photographic  plate.  Because  of  this  it  is 
possible  by  passing  X-rays  through  a piece  of  coal  to  determine  tlie 
distribution  and  roughly  the  amount  of  ash  in  a coal.  Later  work 
may  make  possible  the  determination  of  the  character  and  composi- 
tion of  the  ash.^ 


Chemical  Character  of  Coal. 

Plant  chemistry.  Mr.  Reinhardt  Thiessen^  has  recently  presented 
an  excellent  paper  on  the  constitution  of  coal  in  which  he  gives  the 
results  of  an  elaborate  study  of  the  chemical  materials  in  plants. 
The  number  of  such  substances  in  plants  is  very  great.  For  the  pur- 
pose of  this  report  it  is  necessary  only  to  refer  to  the,se  by  classes 
v.dth  suggestions  as  to  the  part  they  play  in  coal  formation.  The  liv- 
ing herb,  shrub,  or  tree  grows  actively  only  at  the  tip  of  the  roots, 
branches,  and  leaves,  and  in  a narrow  zone  between  the  bark  and 
wood  called  the  cambium.  During  the  growth  of  this  zone  (the 
growth  season  is  very  short)  cells  which  split  off  from  the  outside 
of  the  cambium  make  the  bark,  and  cells  from  the  inside  produce 
Avood  by  the  addition  of  many  other  substances  that  incrust  the  cell 
walls.  The  added  substances  include  especially  lignin,  also  resins, 
waxes,  fats,  and  other  materials.  The  original  cells  consist  of  al- 
most pure  cellulose. 

In  addition  to  wood  and  cellulose  may  be  mentioned  starches  and 
sugars,  gums,  mucilages,  pectins  which  form  jellies,  tannins,  tur- 
pentine, camphors,  and  other  materials.  These  materials  differ 
greatly  in  their  resistance  to  solution  in  water  and  to  bacterial  and 
fungal  decay.  Bacteria  attack  vegetal  matter,  taking  up  readily 
the  water-soluble  portions.  They  also  produce  enzymes,  substances 
with  which  they  can  dissolve  other  parts  of  the  vegetal  matter  not 
soluble  in  water.  The  result  of  the  bacterial  attack  on  the  plant 
matter  is  the  removal  or  destruction  of  the  starches,  sugars,  cellulose, 
and  some  other  substances,  and  their  change  into  new  materials, 
alcohols,  etc.,  which  in  the  end  may  be  oxidized  to  COg  and  Avater  and 

■St.  John,  Ansel:  X-ray  studies  of  coal  and  coke;  Amer.  Inst,  of  Min.  and  Met.  Engineers, 
pamphlet  No.  1587-E. 

^Thiessen,  Reinhardt:  The  constitution  of  coal;  Mining  and  Metallurgy,  New  Tork,  March 


PLATE  VIII. 


A.  Pittsburgh  oual,  showing  iiai'ting  below  “bearing  in.’’ 
Note  also  bright  and  (lull  coal  and  cleavage  faces  which  form 
faces  of  block  at  front  and  cither  side. 


B.  Cannel  coal  Note  massive  structure  and  con- 
cboidal  fracture. 

Photographs  contrasting  bituminous  and  cannel  coals. 

photographs  by  courtesy  U.  S.  Bureau  of  Mines. 
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dissipated  into  the  air.  The  extent  to  which  these  processes  go  on 
depends  on  the  physical  conditions  surrounding  the  laying  down  of 
a body  of  vegetal  matter,  and  whether  these  conditions  favor  stopping 
the  process  and  preserving  the  end  products.  Under  normal  condi- 
tions, such  as  in  our  fields  and  forests,  bacterial  decay  proceeds  until 
little  or  nothing  is  left.  Microscopic  study  of  coal  shows  that  in 
the  formation  of  coal  beds  such  decay  has  been  stopped  fairly  early 
in  the  process,  leaving  little  of  the  water-soluble  materials  but  pre- 
serving much  of  the  less  readily  decomposable  materials. 

Armlysis  of  coal.  There  are  several  ways  of  arriving  at  the  con- 
stitution or  composition  of  coal.  An  nltimate  analysis  shows  the 
percentage  of  the  several  elements  contained;  as  carbon,  hydrogen, 
oxygen,  etc.  A proximate  analysis  shows  the  percentage  of  a coal 
that  will  pass  off  when  it  is  heated  at  a low  temperature,  supposedly 
as  moisture;  the  percentage  passing  off  at  a higher  temperature, 
called  the  combustible  volatile  matter;. the  percentage  that  will  pass 
off  at  a still  higher  temperature,  called  the  fixed  carbon;  and  the 
percentage  of  ash  left  at  the  end  of  the  process.  The  sum  of  these 
percentages  should  equal  100.  These  percentages  differ  according 
to  the  temperature  and  pressure  used  in  the  process,  and  standard- 
ized methods  are  required  to  produce  comparable  results.  The  third 
method  is  the  determination  of  the  amount  of  different  substances 
that  can  be  dissolved  out  of  the  coal  by  the  use  of  various  solvents. 
The  ultimate  analysis  is  definite  and  reliable,  but  does  not  give  any 
clue  to  the  various  combinations  of  the  elements  which  are  known 
to  exist  in  the  coal. 

In  discnssing  the  chemistry  of  coal  it  is  necessary  to  assume  some 
knowledge  of  the  different  kinds  of  coal,  as  will  be  discussed  farther 
on  under  origin  and  classification.  For  the  present  purpose  coals 
may  be  classed  as  of  three  types:  normal  or  caking,  non-caking  or 
splint,  and  eannel.  The  terms  “rank”  or  “class”  have  been  applied 
to  the  stages  in  the  process  of  change  from  peat  to  anthracite.  In 
general  terms,  coals  may  be  spoken  of  as  lignite,  subbituminous, 
bitnminous  of  several  ranks,  semibituminous,  semianthracite,  and 
anthracite. 

Chemically  it  has  not  yet  been  possible  definitely  and  certainly  to 
distinguish  caking  from  non-caking  coals.  Analyses  of  coals  from 
the  same  region,  one  caking  and  another  non-caking,  can  not  be 
distinguished,  nor  is  it  easy  to  distinguish  high-rank  cannel  coal 
from  other  coals  of  corresponding  rank.  Low-rank  coals  are  those 
nearer  the  peat  end  of  the  series  and  high-ranking  coals  are  those 
nearer  the  anthracite  end.  Cannel  coals  are  readily  distinguished 
among  coals  of  bituminous  rank  chemically  in  the  ultimate  analysis 
by  the  high  percentage  of  hydrogen,  in  proximate  analysis  by  the 
high  percentage  of  volatile  matter,  and  physically  by  many  char- 
acters as  described  beyond. 
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Ultimate  analysis*  Ultimate  analyses  determine  and  show  per- 
centage of  the  elements  contained  in  the  coal.  As  a rule  only  carbon 
hydrogen,  oxygen,  nitrogen,  snlphnr,  and  ash  are  determined.  A 
study  of  the  analyses  of  coals  of  different  ranks  reveals  that  coals 
of  different  rank  differ  greatly  in  percentage  of  the  elements  named, 
as  shown  by  the  following  table,  in  which  analyses  are  given  of  the 
coal  as  received,  but  with  the  ash  removed. 


Tahle  of  nltimate  analyses  of  coal,  hy  rank. 


Coals 

.As  received 
ash  free 

As 

received; 

sulphur, 

nitrogen 

ash, 

and 

free 

Dry,  ash, 
sulphur,  and 
nitrogen  tree 

Analyses  generalized,  but  repre- 
sentative of  classes  from  the  regions 
named 

Carbon 

Hydrogen 

O.xygen 

Nitrogen 

j Sulphur 

! Carbon 

1 

1 

Hydrogen  j 

j Oxygen  | 

1 1 

Carbon 

Hydrogen 

j Oxygen 

Wood  

37.0 

7.4 

55.5 

0.1 

37.0 

7.4 

55.6 

49.2 

6.3 

44.5 

Peat  -- 

7.4 

.51.8 

0.5 

1.0 

40.0 

7.4 

53.6 

59.0 

6.0 

35.0 

Lignite,  North  Dakota  

t2.5 

7.3 

44.5 

0.7 

1.0 

43.3 

7.4 

49.3 

72.0 

5.5 

22.5 

Subbituminous.  Wyoming  _ _ 

56.5 

6.5 

35.0 

1.0 

1.0 

57.5 

7.0 

35.5 

78.0 

5.5 

16.5 

Bituminous,  Illinois  

71.0 

5.5 

20.5 

1.5 

1.0 

73.0 

6.0 

21.0 

82.0 

5.5 

12.5 

Bituminous,  Ohio;  N.  W.  Penna.  .. 

77.0 

5.5 

15.0 

1.5 

1.0 

79.0 

5.9 

15.1 

84.5 

5.5 

10.0 

Bitumuous,  Pittsburgh.  Pa.  

ra.5 

.".4 

9.6 

1 ..5 

1.0 

84  5 

5.7 

9.8 

:>7.5 

5,5 

7.0 

Bituminous,  Oonnellsville.  Pa 

85.0 

5.0 

7.5 

1.5 

1.0 

87.0 

5.3 

7.7 

89.5 

5.5 

5.0 

Semibitumlnous,  Clearfield,  Pa.  

86.0 

5.0 

7.0 

1.0 

1.0 

88.0 

5.0 

7.0 

90.5 

5.0 

4.5 

Semibituminous,  Broad  Top,  Pa.  

87.0 

4.5 

6.0 

1.0 

1.0 

89.0 

4.5 

S.5 

91.5 

4.5 

4.0 

Semianthracite,  Bernice,  Pa.  

88.0 

4.0 

6.0 

1.0 

1.0 

90.0 

4.0 

6.0 

92.5 

4.0 

3.5 

Anthracite,  Penna 

90.0 

3.0 

5.5 

0.5 

1.0 

91.5 

3.0 

5.5 

94.0 

3.0 

3.0 

Graphite,  Chester  County,  Pa 

100.0 

The  above  table  contains  selected  ultimate  analyses  of  a series  of 
coals  and  of  peat  and  wood.  They  are  arranged  in  order  to  express 
stages  in  the  change  from  woody  material  to  anthracite.  The  first 
group  of  analyses  shows  the  elements  in  the  coal  just  as  mined  but 
recalculated  to  the  ash-free  condition;  in  the  second  group  recalcu 
bated  to  the  ash,  sulphur,  and  nitrogen  free  condition;  in  the  third 
group  to  the  moisUire,  ash,  sulphur,  and  nitrogen  free  condition,  or, 
as  it  is  often  designated,  the  “pure  coal”  condition. 

The  table  brings  out  clearly,  first,  that  while  all  coals  consist  prin- 
cipally of  carbon,  hydrogen,  and  oxygen,  with  minor  quantities  of 
other  elements,  the  proportions  of  those  elements  differ  greatly  in 
different  coals.  Some  coals  have  ten  times  as  much  oxygen  as  others, 
and  some  coals  twice  as  much  carbon  as  others.  As  arranged  in  the 
table  the  coals  show  a steady  increase  in  the  percentage  of  carbon 
from  wood  to  anthracite,  and  a nearly  compensating  decrease  in  per- 
centage of  oxygen.  The  variation  of  hydrogen  is  not  large,  but  there 
is  a slight  decrease  from  wood  to  anthracite.  The  nitrogen  and  sul- 
phur are  variable  within  narrow  limits  in  all  coals. 

•For  methods  of  analysis  see  the  various  bulletins  of  the  U.  S.  Bureau  of  Mines  giving 
analyses  of  coal. 
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The  table  given  above  does  not  include  cannel  coal.  Cannel  coal  is 
distinguished  in  the  ultimate  analysis  by  its  high  hydrogen  and  low 
oxygen.  In  the  table  above  the  ratio  of  hydrogen  to  oxygen  is  from 
1 :8  to  1 :1.5.  In  cannel  coal  the  ratio  of  hydrogen  to  oxygen  is  about 
1 :1.2.  True  cannels  have  commonly  7 per  cent  or  more  of  hydrogen, 
and  less  than  10  per  cent  of  oxygen. 

Coal  does  not  consist  simply  of  the  elements  carbon,  hydrogen,  and 
oxygen  mixed  together.  It  is  known  to  consist  of  many  compounds 
of  those  elements,  probably  mixed  or  loosely  held  together.  The 
Ijresence  of  certain  compounds  can  be  determined  by  dissolving  them 
out  with  various  solvents,  or,  if  the  coal  be  slowly  heated,  various 
compounds  are  driven  off.  It  is  not  always  possible  to  say  whether 
the  compounds  so  driven  off  existed  in  the  coal  or  have  been  produced 
from  other  compounds  by  the  heat. 

Proximate  analysis.  For  practical  purposes  breaking  up  the  coal 
by  heating  yields  results  of  highest  value.  Such  a method  of  study- 
ing coal  is  called  a proximate  analysis.  The  coal  is  first  heated 
mildly,  which  drives  off  a certain  percentage  of  moisture.  Whether 
this  moisture  existed  as  moisture  in  the  coal  is  not  always  certain. 
It  is  known  that  if  different  coals,  after  a preliminary  drying,  are 
again  placed  in  a moist  atmosphere  they  will  reabsorb  an  amount 
of  moisture  that  differs  for  different  coals,  and  is  characteristic  of 
any  coal.  Whether  this  reabsorbed  moisture  is  simply  held  in  the 
pore  spaces  of  the  coal  or  whether  it  enters  into  the  chemical  com- 
bination of  the  coal  is  still  to  be  deteimiined.  The  fact  that  the 
moisture  content  is  characteristic  of  the  several  coals  has  led  the 
writer  to  include  it  in  the  analyses  of  coals  used  for  classification 
purposes.  Second,  the  coal  is  more  highly  heated  although  without 
combustion,  driving  off  what  is  called  volatile  combustible  matter, 
or  commonly  the  volatile  matter.  This  consists  mainly  of  compounds 
of  carbon  and  hydrogen  that  will  burn  if  ignited.  It  also  includes 
more  or  less  non-combustible  matter,  presumably  moisture,  so  held 
that  it  is  not  driven  off  at  the  lower  temperature.  Whether  this 
moisture  is  held  in  the  coal  in  a different  manner  than  the  moisture 
first  driven  off,  possibly  in  chemical  combination,  is  not  known.  In 
the  high  moisture  coals  this  “inert  volatile  matter”  may  constitute 
a considerable  part  of  the  volatile  matter.  Professor  S.  W.  Parr  has 
shown  that  it  ranges  from  4.2  per  cent  in  a semibituminous  coal  to 
14  per  cent  in  an  Illinois  coal,  and  over  20  per  cent  in  a lignite. 

The  presence  of  this  “inert  volatile  matter”  in  the  so-called  com- 
bustible volatile  matter,  as  reported,  is  another  reason  for  including 
all  of  the  moisture  as  determined  under  specified  conditions  in  classi- 
fying coals.  The  volatile  matter  so  driven  off  consists  mainly  of 
what  is  familiarly  known  as  artificial  or  manufactured  gas,  used 
where  natural  gas  is  not  available.  There  is  now  left  the  coke,  con- 
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sisting  of  carbon  and  ash.  By  burning  out  the  carbon  the  ash  is 
left,  and  if  the  coal  is  weighed  at  each  stage  of  the  process  it  is 
possible  to  describe  it  as  containing  so  much  moisture,  so  much 
volatile  matter,  so  much  fixed  carbon,  and  so  much  ash. 

Such  an  analysis  is  more  readily  made  than  an  ultimate  analysis, 
and  to  the  average  user  of  coal  conveys  much  more  meaning.  In 
marketing  coals  they  are  commonly  distinguished  and  described  in 
terms  of  volatile  matter  or  fixed  carbon.  Market  quotations  are  on 
“high  volatile  coal,”  “medium  volatile  coal,”  and  “low  volatile  coal” 
of  different  sizes  and  grades.  Eecognizing  that  the  character  of  the 
volatile  matter  differs  with  its  volume  in  the  coal,  coal  users  judge 
of  the  type  of  furnace  needed  by  the  proximate  analysis  of  a coal. 
Coal  with  a low  content  of  volatile  matter  gives  a short  flame,  and 
vice  versa.  Furnaces  using  powdered  coal  need  a high  volatile  coal. 
It  is  thus  apparent  why  to  the  trade  the  proximate  analysis  is  de- 
sired rather  than  an  ultimate  analysis.  In  the  following  tables  are 
shown  typical  average  analyses  of  a series  of  coals.  Coals  selected 
are  the  same  as  those  used  in  the  ultimate  analysis  in  a preceding 
table.  In  addition  to  the  analyses  proper,  the  table  includes  the 
“fuel  ratio”  (fixed  carbon  divided  by  volatile  matter),  and  the  B. 
t.  u.,  expressing  the  heat  value  of  the  coal.  To  make  the  comparison 
easier  all  have  been  recomputed  to  a 7 per  cent  ash  content. 


Table  of  proximate  analyses  of  coals,  hy  rank 


Goals 

Mois- 

ture 

Vola- 

tile 

matter 

Fixed 

carbon 

Ash 

Sul- 

phur 

Fuel 

ratio 

Heat 

value 

B.t.u. 

25 

19 

1 

1/3 

fi500 

Peat  

50 

22 

21 

7 

0.5 

1-+- 

4500 

Lignite,  North  Uakota  

40 

25 

28 

7 

1.0 

i-b 

7000 

Subbituminous,  Wyoming  

25 

33 

35 

7 

1.0 

1+ 

9300 

Bituminous,  Ulinois  

15 

36 

42 

7 

1.0 

1-1/6 

11250 

BituminoUte,  Ohio;  N.-  W.  Penna.  

, 6 

88 

■ 49 

7 

1.0 

1-1/3- 

13250 

Bituminous,  Pittsburgh,  Pa 

3 

34 

56 

7 

1.0 

1-1/2- 

13850 

Bituminous,  OonneUsville,  Pa 

3 

27 

63 

7 

1.0 

2-1/3 

13850 

Semibituminous,  Olearfleld,  Pa 

3 

20 

70 

7 

1.0 

3-1/2 

14100 

Semibituminous,  Broad  Top,  Pa.  . 

3 

13 

77 

7 

1.0 

6- 

14350 

Semianthracite,  Bernice,  Pa.  

3 

7 

83 

7 

1.0 

12- 

13750 

Anthracite,  Penna.  

3 

2 

88 

7 

1.0 

44 

13600 

Graphite,  Penna — 

lOO 

With  the  moisture  retained,  it  is  understood  that  if  a sample  is 
visibly  wet  when  taken  it  shall  first  be  dried  until  all  visible  moisture 
has  been  evaporated.  Where  the  percentage  of  moisture  is  a critical 
matter  it  is  suggested  that  the  moisture  determination  be  made  un- 
der uniform  conditions  of  20°  C.  temperature  and  15  mm.  mercury- 
vapor  tension. 

Volatile  matter.  Volatile  matter  is  determined  by  heating  the  coal 
in  a platinum  crucible  in  an  electric  furnace  to  a temperature  of 
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950°  C.  for  six  minutes  without  contact  with  air.  The  loss  of  weight 
less  the  loss  of  moisture  gives  the  percentage  of  volatile  matter. 

The  volatile  matter  does  not  represent  a single  compound,  but  is 
made  up  of  a number  of  compounds,  the  quantity  and  character  of 
which  depend  in  part  on  the  temperature  and  conditions  under  Avhich 
determined.  The  volatile  matter  contains  not  only  the  familiar 
“manufactured  gas,”  but  ammonia  and  tar,  the  first  absorbed  and 
removed  and  the  second  condensed  and  removed  in  the  ordinary 
process  of  gas  making.  If  the  temperature  at  which  the  volatile 
matter  is  driven  off  is  reduced,  say  to  450°  C.,  the  volume  of  fixed 
gas  resulting  would  be  much  reduced  and  changed  in  character,  and 
from  10  to  20  gallons  of  oil  per  ton  of  coal  would  condense  out  of 
the  gas  and  vapor  driven  off. 

Not  only  does  the  percentage  of  volatile  matter  differ  in  different 
coals,  but  the  percentage  of  the  elements  in  the  gas  differs  as  shown 
by  the  following  table.  These  percentages  are  not  obtained  by 
analysis  but  by  the  usual  method  of  determining  the  volume  of 
carbon  by  subtracting  fixed  carbon  from  the  total  carbon,  etc. 


Composition  of  volatile  matter  of  coals 


Coals. 

Per  cent 
volatile  matter 
in  coal 

1 

Hydrogen 

c O 

ompositio 
olatile  ma 

f=i 

o 

-s 

a 

Q 

n of 
tter 

a 

o 

bo 

>> 

X 

O 

B.  t.  u.  of  1 
per  cent 
volatile  matter 

Wood,  seasoned  

55 

9.1 

23.3 

67.6 

67 

Peat  

22 

6.6 

45.0 

48.5 

95 

Lignite,  North  Uakota  

25 

15.6 

47.8 

36.6 

110 

Subbituminous,  W^yoining  

33 

11.7 

48.0 

40.3 

115 

Bituminous,  Illinois,  

36 

11.7 

66.6 

21.7 

133 

Bituminous,  Ohio;  N.  W.  Penna.  

38 

13.0 

63.1 

23.9 

143 

Bituminous,  Pittsburgh,  Penna.  

34 

21.9 

59.8 

18.3 

166 

Bituminous,  Connellsville,  Penna.  

27 

19.2 

65.3 

15.5 

170 

Semibituminous,  Clearfield,  Penna.  

20 

22.8 

61.7 

15.5 

200 

Semibituminous,  Broad  Top,  Penna.  

13 

28.6 

54.4 

17.0 

210 

Semianthraeite,  Bernice,  Penna.  

7 

49.6 

21.5 

28.9 

204 

Anthracite,  Penna.  

2 

47.0 

19.0 

34.0 

220 

The  table  shows  that  not  only  does  the  volatile  matter  decrease  in 
going  from  wood  to  antliracite,  but  tliat  the  heat  value  of  the  volatile 
matter  increases  in  that  direction.  The  percentage  of  hydrogen  in- 
creases to  .semiantliracite,  then  decreases  to  anthracite.  This  may  be 
accidental,  as  may  be  some  other  variations  from  a uniform  increa.se 
or  decrease  of  percentages. 

Tlie  table  suggests  that  the  volatile  matter  of  the  low-rank  coals 
is  in  fact  largely  water  in  combination  with  the  other  parts  of  the 
volatile  matter.  It  can  not  be  in  the  form  of  water  vapor  or  it  could 
be  readily  condensed  out,  which  is  not  the  case.  The  carbon  in  the 
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volatile  matter  is  in  the  form  of  volatile  carbon,  that  is,  in  such 
combination  with  hydrogen  and  oxygen  that  the  resulting  compounds 
are  gases  or  tars.  Actually  the  volatile  matter  contains  a small  per- 
centage of  nitrogen,  making  a combination  with  hydrogen  that  is 
absorbed  as  ammonia,  and  certain  other  elements  including  some 
of  the  sulphur  and  part,  at  least,  of  the  combined  moisture  in  the 
ash. 

It  is  generally  believed  that  the  compounds  existing  in  the  volatile 
matter  were  not  expelled  unchanged  from  the  coal,  but  are  rather 
products  of  decomposition  produced  by  the  heat. 

Fixed  caruon.  The  fixed  carbon  in  the  proximate  analysis  is  the 
carbon  left  after  the  expulsion  of  the  volatile  matter.  Its  condition 
in  the  coal  before  heating  is  not  known.  Remembering  that  the  end 
of  the  process,  graphite,  is  pure  carbon,  it  seems  possible  that  some 
at  least  of  the  fixed  carbon  exists  in  the  higher  rank  coals  as  free 
or  uncombiued  carbon.  On  this  point  more  information  is  needed. 

Ash.  The  ash  is  the  unconsumed  residue  after  heating  the  coal 
in  an  air  current  to  a temperature  of  700  to  750°  0.  It  has  been 
shown  by  Professor  S.  W.  Parr  that  the  percentage  of  ash  determined 
in  this  way  does  not  give  the  correct  percentage  as  it  occurred  in 
the  coal  for  the  heat  has  driven  off  the  combined  moisture  or  water 
of  crystallization,  as  possibly  also  some  CO2  and  other  materials  of 
the  original  ash,  changing  its  mineral  character  and  reducing  its 
weight. 

Professor  Parr,  from  his  studies  of  Illinois  coal,  offers  the  follow- 
ing correction  for  ash  of  that  coal:  add  8 per  cent  of  the  ash  to 
correct  for  combined  moisture  driven  off’ ; % of  the  percentage  of 
sulphur  content  to  allow  for  the  difference  in  weight  between  pyrite 
or  iron  sulphide  in  the  coal  and  iron  oxide  to  which  it  is  changed 
by  heating;  and  a sliglit  addition  in  some  coals  to  allow  for  the  COo 
driven  off  where  calcium  carbide  is  present. 

The  ash  is  made  up  of  a complex  mixture  of  sand,  shale,  kaolin, 
gypsum,  calcium  carbonate,  pyrite,  etc. 

In  the  following  table  are  brought  together  analyses  of  the  ash 
of  tree  leaves,  stems,  etc.,  placed  beside  the  analysis  of  typical  coal 
ashes,  as  given  in  “Coal,”  by  E.  S.  Moore.^ 


Moore,  B.  S.,  Coal,  p,  52:  John  Wiley  & Sons,  New  York,  1922. 
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Table  shoving  composition  of  ash  in  plants  and  coals. 


A B 

0 

0.014-0.222 
0.38  -0.253 
0.15  -0.29 
0.24  -1.45 
0.18  -0.72 
0.30  -1.99 
0.07  -0.15 
Trace  -0.001 
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The  ash  of  the  coal  not  only  lowers  the  percentage  of  combustible 
matter,  but  its  transportation  and  disposal  must  be  paid  for,  and  if 
it  is  high  in  lime,  iron,  alkalies,  or  magnesia  its  fusing  point  will  be 
low  and  it  is  likely  to  form  clinkers  and  to  obstruct  the  flow  of  air 
through  the  bed  of  coal  if  burned  on  a grate.  Because  of  the  dif- 
ference in  weight  of  the  ash  and  the  pure  coal  it  is  possible  to  separ- 
ate fragments  of  coal  high  in  ash  from  the  purer  coal  by  a number 
of  processes,  all  using  water,  sand  and  water,  air,  or  air  and  sand 
to  separate  the  heavy  from  the  light  pieces. 

Sulphur.  Sulphur  as  a constituent  of  coal  very  materially  affects 
its  use  and  grade.  The  pre.sence  of  sulphur  in  coal  reduces  its  use- 
fulness for  making  metallurgical  coke,  as  the  sulphur  affects  the 
quality  of  the  iron  made  with  coke.  The  sulphur,  commonly  com- 
bined with  iron  in  jjyrite  or  marcasite,  also  increases  clinkering  and 
corrodes  boilers,  and  may  lead  to  spontaneous  combustion  of  coal 
in  storage. 

The  sulphur  is  in  part  derived  from  sulphur  in  the  plants  from 
which  the  coal  came.  This  is  called  organic  sulphur,  and  exists 
especially  in  the  protein  of  plants.  The  amount  of  such  sulphur  in 
the  coal  may  run  as  high  as  2 or  3 per  cent.  Usually  more  of  the 
sulphur  is  in  the  form  of  inorganic  sulphur,  either  as  free  sulphur, 
sulphides,  or  sulphates.  It  is  particularly  in  the  form  of  sulphides 
that  sulphur  is  commonly  seen  in  the  coal  as  either  pyrite  (FeS,, 
isometric)  or  marcasite  ( FeSa,  orthorhombic).  These  are  the  familiar 
“brasses”  of  the  coal  mines.  Pyrite  may  appear  as  a solid  parting, 
as  crystals,  balls,  as  irregular  crevice  fillings,  or  as  nodules  of  var- 
ious shapes,  occasionally  hollow.  Pyiute  occurs  iu  the  coal  or  in 
the  roof  shales  immediately  over  the  coal.  These  nodules  are  of 
all  sizes  up  to  1 or  2 yards  in  diameter.  Commonly  they  are  smaller 
than  one’s  fist.  In  some  coals  the  pyrite  is  almost  or  quite  micro- 
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seopic  in  size  and  scattered  all  through  the  coal.  Gypsum  or  cal- 
cium sulphate  or  sulphates  of  iron,  copper,  and  manganese  may  occur 
sparingly. 

While  it  is  probable  that  part  of  the  sulphur  is  always  organic  in 
origin,  and  came  from  the  original  plants  from  which  the  coal  was 
derived,  it  is  probable  that  high-sulphur  coals  have  received  most 
of  their  sulphur  by  infiltration  into  the  bed.  It  is  a matter  of  com- 
mon observation  that,  in  beds  of  coal  in  part  overlain  by  shale  and 
in  part  by  sandstone,  sulphur  usually  runs  higher  in  the  coal  under 
the  sandstone  than  in  the  coal  under  the  shales.  Also,  it  has  been 
noticed  that  sulphur  is  more  abundant  in  coals  overlain  by  marine 
deposits  than  in  those  overlain  by  fresh  water  deposits.  This  re- 
lation is  ilhistrated  in  southern  Illinois  where  the  No.  5 coal  is 
commonly  overlain  by  black  shale  containing  shells  known  to  live  in 
the  open  sea.  Over  part  of  southern  Illinois  a brown  plant-bearing 
shale  comes  in  between  the  coal  and  the  black  shale.  That  is  the 
area  of  the  so-called  ‘Tow  sulphur  coals”  in  southern  Illinois. 

Nitrogen.  Recent  studies  in  England’^  have  shown  that  nitrogen 
occurs  in  the  coal  in  three  forms.  The  first  comes  off  as  ammonia 
directly  upon  heating ; the  second  is  in  compounds  that  decompose  in 
the  presence  of  hydrogen  forming  ammonia,  and  the  third  is  in 
resistant  compounds,  the  so-called  carbon  nitrides,  that  are  un- 
affected by  hydrogen  but  decompose  by  the  use  of  steam  with  libera- 
tion of  ammonia.  Nitrogen  appears  to  be  an  intrinsic  part  of  most 
of  the  compounds  of  coal. 

" Substances  obtained  icitli  solvents.  The  third  method  of  studying 
the  constitution  of  coal  is  by  attacking  it  with  solvents.  Organic 
solvents  have  long  been  known  to  attack  coal,  dissolving  out  certain 
substances.  Thus  benzine  will  dissolve  more  or  less  of  the  resinous 
constituents.  Pyridine,  caustic  alkalies,  and  alkaline  hypochlorites 
are  active  agents  with  most  coals,  particulaiTy  the  younger  coals. 
Peat  and  woody  lignite  may  be  almost  completely  dissolved  in  these 
reagents.  Dilute  nitric  acid  acts  on  lignites,  and  nitric  and  sulphuric 
acid  will  break  down  the  older  and  more  resistant  coals.  Parr  and 
Hadley^  found  it  possible  by  the  use  of  phenol  to  dissolve  out  nearly 
all  of  the  coking  properties  of  Illinois  coals. 

The  results  of  this  line  of  attack  are  yet  somewhat  indefinite. 
Clark^  says:  “The  extractive  matter  thus  obtained  is  unfortunately, 
not  simple,  but  seems  to  contain  a mixture  of  substances  whose  na- 
ture is  3’et  to  be  determined.’’ 

Other  mmerals  in  coat.  In  addition  to  the  organic  constituents  of 
coal  and  the  sandy  and  clayey  parts  of  the  ash,  other  inorganic  ma- 


’Ckibb,  .Tohn  W.  Nitrogenous  Constituents  o£  Coal: 
Vol.  LXXI,  p.  211-214,  1925. 


Am.  Inst,  of  Min,  and  Met.  Eng.,  Trans. 


^Parr,  S.  W.,  and  Hadley,  H.  F.,  The  analysis  of  coal  -with  phenol  as  a solvent.  University 
of  Illinois  Bull.  10,  Vol.  XII. 

^Cilarke,  Frank  W.,  The  data  o.f  geoeheraistry.  U.  S.  Geological  Survey  Bioll,  T70„  p.  78.2,, 
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terials  are  foand  in  small  quantity.  Pyrite  (FeS,)  has  already  been 
mentioned  as  common  in  coal.  The  folloAving  minerals  have  been  re- 
ported in  coal : gold,  silver,  vanadium,  uranium,  radium,  molybdenum, 
millerite,  cinnabar,  chalcopyrite,  bornite,  sphalerite,  galena,  mala- 
chite, chlorides  of  sodiuiu,  potassium,  and  magnesium. 


Origin  of  Coal. 

Derived  from  vegetal  matter.  There  remains  today  little  or  no 
doubt  that  all  coal  is  derived  from  vegetal  matter.  Remains  of  fish 
are  found  in  some  cannel  coal,  but  not  in  such  quantity  as  to  be 
considered  as  a constituent  of  the  coal.  It  is  possible  that  in  certain 
boghead  coal  fish  may  have  played  a larger  part,  but  Avith  these  ex- 
ceptions microscopic  studies  of  coal  reveal  such  an  abundance  of 
plant  structures  as  to  leave  no  doubt  that  plants  have  been  the 
source  of  coal. 

Swamps  and  hogs  the  principal  source.  For  a long  time  after 
A'egetal  origin  of  coal  Avas  recognized  discussion  continued  as  to 
Avhether  this  vegetal  matter  accumulated  in  place  in  SAvamps  or  from 
masses  of  trees  and  other  vegetation  A\’ashed  together.  The  latter  Aims 
knoA\m  as  the  fluviatile  theory.  For  a time  the  tAvo  theories  had 
about  an  equal  number  of  folloA\"ers.  Today  it  is  clearly  recognized 
that  most  coal  Avas  deriA^ed  from  vegetation  groAving  in  sAvamps  and 
bogs.  Cannel  and  boghead  coal,  it  is  Avell  recognized,  Avere  accumu- 
lated in  open  Aimter,  probablj'  Avithin  or  immediately  adjoining  the 
SAvamps  in  Avhich  non-cannel  coal  Avas  being  laid  doAvui. 

Some  of  the  evidence  for  the  bog  theory  is : First,  the  presence 
under  the  coal  in  most  places  of  a bed  of  clay  that  in  many  areas 
is  penetrated  by  the  A'ertical  roots  of  plants.  Second,  in  many  coal 
fields  tree  stumps  are  found  resting  on  the  under  clay  and  penetrat- 
ing the  coal  bed ; or  tree  stumps  are  found  immediately  overlying  the 
coal  bed  and  standing  vertically.  Under  the  center  of  such  tree 
stumps  on  top  of  the  coal  is  often  a cone  of  sandstone  called  a “pot,” 
tliat  is  likely  to  drop  after  the  coal  has  been  mined  from  under  it 
and  thus  become  a source  of  danger.  Third,  the  under  clay  is  com- 
monly much  loAver  in  content  of  fluxing  compounds  than  the  adjoin- 
ing rocks,  and  this  is  belieA-ed  to  be  due  to  the  absorption  of  these 
compounds  by  the  roots  of  the  plants  and  their  being  carried  up- 
Avard  into  the  coal  bed.  This  is  particularly  noticeable  Avhere  the 
rock  under  the  coal  bed  is  sandstone.  Such  a sandstone  is  often 
found  to  be  penetrated  by  the  roots  of  the  plants  from  the  coal  bed 
and  to  be  leached  of  the  fluxing  materials  so  as  to  make  it  Avhite  or 
gray  in  contrast  Avith  the  rest  of  the  sandstone  Avhich  may  be  red  or 
broAvn.  Such  a sandstone,  as  Av^ell  as  the  normal  under  clay,  is  high- 
ly refractory,  and  is  oftep  used  as  Are  clay  or  gapisfer  fop  making 
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fire  brick.  Fourth,  the  microscopic  study  of  coal  has  revealed  such 
a normal  association  of  stems,  bark,  spores,  and  other  material,  as 
to  make  it  difficult  to  imagine  tliey  could  be  brought  together  except 
through  the  growth  of  the  plants  in  place.  The  writer  has  seen 
lignite  in  the  "West  that  in  single  pieces  appears  to  be  so  completely 
composed  of  large  pieces  of  wood  as  to  suggest  water  transportation 
and  accumulation.  When,  liowever,  the  extent  of  such  a bed  is  con- 
sidered, and  its  fairly  uniform  thickness,  it  becomes  difficult  to 
imagine  conditions  under  which  such  a bed  could  be  laid  down  by 
having  its  material  floated  into  jtlace  by  water. 

It  may  therefore  be  accepted  that  most  nou-canneloid  coals  origin- 
ated from  vegetation  growing  in  place  in  vast  swamps.  Some  idea 
of  the  extent  of  these  swamps  may  be  gleaned  when  it  is  realized 
that  single  beds  of  coal  have  been  traced  across  three  or  four  States. 
Some  of  these  beds  must  have  originally  covered  a score  or  more 
thousands  of  square  miles.  It  may  be  accepted  that  these  swamps 
lay  close  to  sea  level  or  to  the  level  of  large  bodies  of  fresh  or 
brackish  water.  In  the  lower  part  of  the  coal  measures  of  Pennsyl- 
vania nearly  up  to  the  Pittsbui'gh  coal  between  the  beds  of  coal  are 
beds  of  limestone  and  shale  containing  remains  of  marine  life.  In 
places  these  limestones  and  shales  lie  just  below  or  al)ove  the  coal 
beds  and  so  nearly  parallel  as  to  leave  little  question  that  slight  up- 
lift over  a broad  area  had  lifted  the  ground  out  of  the  sea  and  made 
possible  the  swamps  in  which  the  coal  accumulated  or  had  sunk  the 
swamps  under  the  sea  and  made  possil)le  the  laying  down  of  the 
limestones  and  shales. 

In  the  upper  part  of  the  coal  measures  of  Pennsylvania  are  abund- 
ant limestones,  but  these  contain  no  salt  water  forms  but  fresh 
or  brackish  water  forms  and  therefore  indicate  the  near  presence 
of  large  bodies  of  fresh  or  brackish  water. 

Canncl  coal.  It  has  long  been  recognized  that  caunel  coal  must 
have  accumulated  under  different  conditions  fi-om  nou-canuel  coals. 
More  than  70  years  ago  Newberry^  pointed  out  that  caunel  coal  has 
the  nature  of  Avater  laid  deposits.  According  to  White  and  Thiessen- 
the  microscopic  study  of  caunel  coal  shoAvs  that  it  includes  fern 
spores,  Avater  weeds,  algae,  and  other  material  that  naturally  ac- 
cumulated in  the  open  water  of  swamps.  The  remains  of  certain 
Avater  animals,  flsh,  mollusks,  amphibians,  and  crustaceans,  are  in 
places  associated  in  abundance  Avith  cannel  coal.  Finally,  in  many 
places  cannel  coal  grades  OA^er  into  bituminous  shale  or  ordinary 
shale.  In  a cut  on  the  Indiana  Southern  Eailroad  near  Burn  City. 
Daviess  CoAinty,  Indiana,  a bed  of  cannel  coal  a foot  or  tAvo  thick 
grades  upAvard  into  coal  which  is  similar  in  appearance,  but  Avhich, 

^Newberry.  J.  S.,  On  the  mode  of  formation  of  cannel  coal:  American  Journal  of  Science, 
2d  series,  vol.  23,  p.  212,  1857. 

2White,  David,  and  Thiesseri,  Reinhardt,  The  Origin  of  Coal:  17.  S.  Bureau  of  Mines  Bull.  38, 
1913. 
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on  ibnruing  leaves  about  half  its  original  bulk  as  ash,  and  still 
higher  into  material  which,  though  it  resembles  cannel,  is  reported 
by  those  who  have  tested  it  in  a stove  to  leave  a volume  of  ash  greater 
than  that  of  the  coal  put  in.  Above  that  bed  the  black  color  gradually 
turns  to  gray,  and  at  the  top  there  is  only  an  ordinary  gray  clay 
shale.  Ill  some  areas  cannel  coal  grades  into  shale  horizontally. 

The  close  relation  of  cannel  to  shale  is  also  seen  in  the  high  ash 
content  of  many  cannels,  due  to  the  washing  in  of  mud  during 
the  formation  of  the  coal.  Mud  washed  into  an  open  water  basin 
tends  to  accumulate  most  abundantly  at  the  point  of  entrance,  and 
cannel  forming  in  such  a basin  may  be  quite  free  of  ash  in  one  part 
and  be  high  in  ash  in  another  part. 

Cannel  coal  differs  also  from  other  kinds  in  that  it  is  not  under- 
lain, like  bituminous  coal,  by  a bed  of  clay  containing  the  roots  of 
plants,  but  in  many  if  not  in  most  places  rests  on  rocks  other  than 
clay. 

Again,  although  bituminous  coal  shows  distinct  banding,  supposed 
to  be  due  to  changing  surface  conditions  in  the  coal  marsh,  cannel 
coal  is  homogeneous,  as  if  the  conditions  remained  constant  during 
the  whole  period  of  its  deposition. 

Furthermore,  cannel  coal  almost  invariably  occurs  in  basins  of 
very  limited  extent,  often  for  a width  of  only  a few  hundred  feet, 
though  in  length  a basin  is  sometimes  two  or  more  miles,  as  though 
it  represented  a channel  of  open  water. 

Splint  coal.  The  writer  does  not  know  of  specific  studies  of  splint 
coal  but  from  such  knowledge  as  we  have  of  the  nature  of  other  coals 
it  would  seem  logical  to  assume  that  splint  coal  is  coal  in  which  the 
process  of  decomposition  by  bacteria  had  progressed  so  far  as  to 
bi-eak  down  all  large  masses  of  woody  material  so  that  the  whole  is 
of  the  nature  of  attritus  or  dull  coal.  It  is  possible  that  a careful 
study  of  splint  coal  will  show  a different  type  of  vegetal  growth  from 
that  found  in  other  coals.  Some  splint  coals  present  a uniformly 
dull  fracture  when  broken  across  the  bedding ; others,  such  as  the 
Brazil  block  coal,  present  alternating  very  thin  bands  of  bright  and 
dull  coal.  On  splitting  the  coal  along  one  of  the  dull  bands  a surface 
of  mineral  charcoal  is  found.  It  is  believed  that  these  coals  do  not 
coke  because  the  coking  elements  in  tlie  bright  bands  occur  iu  such 
thin  layers  and  so  completelj^  separated  from  each  other  as  to  pre- 
vent their  running  together  and  forming  coke. 

The  origin  of  these  mineral  charcoal  bands  has  long  been  a matter 
of  discussion,  some  holding  that  they  are  the  result  of  numerous 
fires,  and  that  the  apparently  charred  surfaces  are  such  in  fact; 
others,  noting  the  amount  of  volatile  matter  contained  in  these  bands 
and  realizing  the  difficulty  of  accounting  for  the  number  of  fires  that 
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must  have  occurred  have  looked  for  some  other  explanation.  lu  the 
block  coal  of  Indiana  which  covers  a thousand  or  more  square  miles, 
the  layers  of  dull  and  bright  coal  alternating  many  times  in  a thick- 
ness of  the  bed,  make  it  necessary  to  assume  hundreds  of  tires  at 
remarkably  uniform  periods  of  time  and  extending  fi’om  one  basin 
to  another,  for  this  block  coal  occurs  in  hundreds  of  basins,  each,  as 
a rule,  of  very  limited  extent.  In  opposition  to  the  fire  theory  it  has 
been  proposed  by  David  White  and  the  Avriter  that  these  charcoal 
layers  are  the  result  of  a temporary  drying  up  of  the  surface  of  a 
swamp  preventing  the  continued  action  of  bacteria,  which  depend 
upon  moisture. 

Early  stages  'of  coal  formation.  The  first  stage  in  the  formation 
of  coal  is  the  accumulation  of  thick  deposits  of  vegetal  matter.  The 
Avriter^  some  years  ago  made  a careful  study  of  the  depth  of  peat 
or  other  vegetation  required  to  produce  one  foot  of  coal,  and  of  the 
least  time  during  Avhich  that  volume  of  vegetation  could  accumulate. 
It  was  concluded  that  one  foot  of  surface  peat  would,  at  a depth  of 
20  feet,  be  reduced  to  3 inches  merely  through  loss  of  moisture. 
There  would  be  further  loss  through  partial  decomposition,  and  it 
must  be  noted  that  the  specific  gravity  of  such  deep  buried  peat  is 
about  double  that  of  the  original  matter.  Therefore,  it  was  esti- 
mated that  one  foot  of  peat  Avas  reduced  to  1%  inches  when  deeply 
buried.  Fuller  knowledge  of  the  constitution  of  coal  Avould  alloAV 
a recomputation  of  the  loss  due  to  decomposition,  aaTucIi,  the  writer 
believes,  would  likely  show  an  increase.  The  figure  given  Avas  based 
on  Bischoff’s^  studies  of  the  chemistrv  of  coal.  According  to  Bis- 
choff,  a cubic  foot  of  deep  peat  AA^eighing  50  pounds,  of  Avhich  15  to 
20  pounds  is  Avater,  will  lose  one-third  of  its  Aveight  through  the  loss 
of  Avater  and  one-third  of  the  remainder  through  the  loss  of  organic 
matter,  leaving  22  pounds  as  the  Aveight  of  coal  equivalent  to  one 
cubic  foot  of  deeply  buried  peat.  Hence,  a cubic  foot  of  Pennsyl- 
vania bituminous  coal  weighing  87^2  pounds  Avmuld  represent  about 
4 cubic  feet  of  well  compressed  peat.  A bed  of  coal  9 feet  thick, 
such  as  the  Pittsburgh  bed,  would  therefore  present  about  3G  feet  of 
AA'ell  compacted,  deeply  buried  old  peat.  The  great  beds  of  the  an- 
thracite region,  40  or  50  feet  thick,  Avould  have  required  five  times 
that  volume,  or  180  feet  of  such  peat. 

In  the  paper  referred  to,  the  Avriter  reported  the  result  of  inquiry 
into  the  rate  of  deposition  of  peat  or  other  vegetal  deposits.  Careful 
studies  of  the  rate  of  accumulation  of  peat  in  Europe,  and  the  rate 
of  growth  of  fast-groAving  A^egetation  in  the  tropics,  of  alfalfa,  and 
other  fast-growing  crops  all  indicate  that  under  present  day  con- 
ditions not  less  than  300  or  400  years  would  be  required  to  accumu- 

^Ashley,  G.  H.,  The  maximum  rate  of  deposition  of  coal : Economic  Geology,  Vol.  2,  pp 
34-47,  1907. 

^Bischoff,  Ghstav,  Elements  of  chemical  and  physical  geology,  Vol.  1,  page  27G,  1854. 
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late  material  enough  for  a foot  of  Pennsylvania  coal.  The  actual 
rate  may  have  been  many  times  as  slow,  but  is  not  likely  to  have  been 
faster  unless  conditions  for  growth  of  vegetation  were  more  favor- 
able then  than  now.  We  have  no  clear  evidence  of  such  more  favor- 
able conditions.  We  may  therefore  estimate  that  the  Pittsburgh  bed, 
where  9 feet  thick,  would  have  accumulated  in  not  less  than  2,700 
years,  and  it  may  have  taken  10,000  years.  The  Mammoth  bed  of 
the  anthracite  region  on  the  same  basis  may  have  required  15,000 
years  or  more  for  its  accumulation. 

The  decomposition  of  peat.  Vegetal  deposits  are  subject  to  de- 
composition by  bacteria  as  fast  as  accumulated,  or,  if  out  of  water, 
by  fungus.  Such  action  will  continue  until  stopped  by  the  complete 
destruction  of  the  material  acted  on,  or  in  earlier  stages  by  exhau- 
tion  of  necessary  oxygen,  or  the  development  of  toxins  that  destroy 
the  bacteria.  The  process  may  be  stopped  before  it  has  gone  far, 
leaving  material  still  showing  clearly  the  woody  structure  of  the 
original  plant,  or  it  may  progress  until  all  structure  has  disappeared 
and  the  material  has  become  amorphous.  Coals  are  found  showing 
all  degrees  of  decomposition. 

TransforrrKvtion  of  pectt  into  anthracite.  Although  questioned  in 
some  quarters  it  is  generally  recognized  today  that  the  principal 
element  in  the  transformation  of  peat  into  anthracite  has  been  pres- 
sure, both  horizontal  and  vertical,  accompanied  with  heat  acting 
over  a long  period  of  time.  Under  such  pressure  and  heat  a kind  of 
metamorphism  or  distillation  has  taken  place  such  as  takes  place  in 
the  retort  of  a gas  plant.  If  the  process  in  a gas  plant  be  stopped 
at  various  stages  a series  of  products  would  be  obtained  resembling, 
in  some  measure,  the  various  classes  of  coal  between  peat  and 
graphite,  which  is  the  final  stage  of  the  process.  The  result  of  the 
distillation  is  expressed,  first,  in  driving  out  moisture,  and  then 
volatile  matter,  leaving  an  ever-increasing  ratio  of  free  carbon,  or 
fixed  carbon  as  it  is  called,  and  asb. 

The  weight  of  the  overlying  beds  tends  to  compress  the  peat  and 
to  force  out  moisture,  and  if  the  bed  of  peat  is  depressed  for  a long 
distance,  owing  to  the  sinking  of  the  earth’s  crust  and  the  accumu- 
lation of  other  sediments  on  top,  there  may  be  a perceptible  rise  of 
temperature  in  the  peat  bed  that  aids  in  driving  off  moisture  and 
possibly  will  drive  off  some  of  the  gas. 

Pressure  along  horizontal  planes  is  likely  to  crumple  weaker  beds 
and  to  cause  slipping  of  one  bed  over  another  with  subsequent  rise 
of  temperature  due  to  friction.  There  are  also  likely  to  be  intro- 
duced pressure  cracks  or  joints  which  facilitate  the  escape  of  the 
gas  from  the  coal.  Such  horizontal  pressure  is  likely  to  produce 
jointing  in  the  overlying  rocks,  as  well  as  in  the  coal,  which  still 
further  facilitates  the  escape  of  volatile  matter.  Where  the  hori- 
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zoutal  pressure  is  not  great  the  joints  in  the  coal  are  far  apart; 
where  the  pressure  is  greater  the  joints  are  more  closely  spaced,  as 
in  tlie  Pittsburgh  district.  If  the  liorizontal  pressure  be  still  greater, 
as  in  the  Allegheny  Mountain  region  of  Pennsylvania,  the  minute 
particles  of  coaly  matter  are  forced  to  turn  vertically,  or  at  right 
angles  to  the  pressure,  so  that  the  coal  splits  readily  in  vertical 
planes.  The  coal  of  Clearlield,  Cambria,  and  Somerset  counties  is 
so  completely  broken  up  by  close  vertical  joints  that  a larger  pro- 
portion of  small  coal  is  produced  by  mining  than  in  the  Pittsburgh 
district.  It  is  difficult  to  mine  the  coal  without  its  breaking  down 
into  minute  fragments. 

It  is  not  possible  to  say  whether  the  increasing  loss  of  moisture 
and  volatile  matter  with  increased  jointing  is  due  to  the  greater 
opportunities  of  escape  provided  by  the  more  abundant  jointing,  or 
is  due  to  the  greater  heat  produced  in  connection  with  the  partial 
collapse  of  the  rocks  under  pressure.  Probably  both  have  acted 
together. 

The  process  of  transformation  may  be  traced  somewhat  as  follows : 
from  peat  to  lignite  the  loss  of  volatiles  (moisture  and  volatile 
matter)  will  involve  a reduction  from  about  70  per  cent  of  those 
substances  to  65  per  cent,  with  an  increase  in  the  percentage  of 
fixed  carbon  from  20  or  22  per  cent  to  28  or  30  per  cent.  Studied 
more  closely  it  is  found  that  this  reduction  has  been  almost  or  en- 
tirely a loss  of  moisture,  as  shown  in  Fig.  1.  At  the  same  time  the 
mass  becomes  firmer  and  can  be  broken  into  blocks  rather  than 
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Fig.  1.  Diagram  showing  proportionate  loss  of  moisture  and  volatile  matter  on  the 
assumption  that  the  process  is  purely  one  of  devolatilization  with  the  amount  of 
fixed  carbon  remaining  constant. 
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'Ciat  with  a spade.  The  woody  or  fibrous  structure  becomes  more 
obscure  and  disappears  to  the  eye.  From  lignite  to  subbituminous 
coal  there  is  again  a decrease  in  the  percentage  of  volatiles  of,  on 
the  average,  about  7 per  cent,  and  a corresponding  increase  in  the 
percentage  of  fixed  carbon.  Again  this  change  appears  to  be  almost 
or  quite  all  due  to  loss  of  moisture,  as  the  ratio  of  volatile  matter 
and  fixed  carbon  in  subbituminous  coal  is  practically  the  same  as  in 
lignite.  It  is  for  just  such  reasons  as  this  that  many  systems  of 
classification  for  separating  these  coals  break  down.  It  should  be 
understood  that  actually  in  nature  there  are  no  distinct  classes  of 
coal  separated  from  each  other  by  distinct  gaps,  but  each  class 
grades  into  the  class  above  or  below.  The  changes  here  noted  are 
from  the  middle  of  one  class  to  the  middle  of  the  next.  The  lines  be- 
tween classes  will  be  noted  under  the  heading  Classification  of  Coals. 
The  continued  loss  of  moisture  and  volatile  matter  in  the  several 
ranks  is  best  shown  by  Figure  1. 

In  subbituminous  coal,  such  as  at  Sheridan,  Wyoming,  and  in  low 
rank  bituminous  coals  such  as  those  of  northwestern  Illinois,  north- 
eastern Missouri,  and  Iowa,  there  is  a continued  large  loss  of 
moisture  and  an  appreciable  loss  of  volatile  matter.  The  ultimate 
analyses  show  a corresponding  loss  of  oxygen  with  a slight  decline 
in  the  percentage  of  hydrogen.  Tlie  percentage  of  fixed  carbon  rises 
from  less  than  40  to  about  4G  per  cent,  the  volatile  matter  rises  from 
36  to  39  per  cent,  and  the  moisture  declines  from  about  25  to  15  per 
cent. 

The  figure  shows,  without  prolonged  description,  a steady  loss  in 
the  total  amount  of  both  moisture  and  volatile,  though  at  first  the 
loss  of  volatile  matter  is  so  slight  as  not  to  disturb  the  proportion  of 
the  whole.  In  the  high  rank  coals  the  loss  of  moisture  is  persistent 
but  so  small  as  to  leave  the  proportion  of  the  whole  undisturbed. 

In  anthracite  the  moisture  and  volatile  matter,  though  3 per  cent 
of  the  whole,  is  only  1 per  cent  of  the  original  mass,  for  anthracite 
represents  only  one-third  of  the  mass  of  lignite  with  which  the  pro- 
cess started.  As  a matter  of  fact,  the  volatile  matter  is  a derived 
substance  and  not  an  original  substance  that  had  existed  in  the  coal, 
so  it  is  not  possilde  to  say  that  the  effect  of  the  heat  used  for  de- 
termining the  volatile  matter  may  not  have  quite  different  distilling 
effects  on  lignite  from  those  on  anthracite,  and  that  the  relations 
shown  in  the  figure  are  only  apparent.  The  changes  revealed  by 
ultimate  analysis  were  shown  under  that  heading. 

Classification  of  Coals. 

The  business  of  buying  and  selling  coal  i*equires  the  naming  of 
different  kinds  unless  coal  be  sold  by  sample.  But  while  coals  form 
a natural  unbroken  series  from  one  kind  to  any  other  kind,  in  order 


“to  name  them  It  is  necessary  to  divide  tlie  series  into  parts  or  classes 
and  to  define  the  limits  of  each  class.  Many  systems  liave  been  de- 
vised, nearly  all  of  which  use  the  ultimate  analysis  of  the  coal  and 
some  ratio  of  two  elements  of  such  an  analysis.  In  general,  most 
of  those  systems  have  sought  a scheme  by  which  all  coals  would  fall 
into  a single  line  or  curve,  or  into  a succession  of  blocks.  Unfortun- 
ately for  any  such  scheme  coals  ditl'er  physically  as  well  as  chemi- 
cally, and  some  of  these  physical  differences,  which  have  a very  im- 
portant bearing  on  the  use  and  value  of  the  coal,  are  not  reflected 
in  the  chemical  analysis.  The  writer  believes,  therefore,  that  no 
classification  based  purely  on  chemical  data  will  serve  the  purpose. 

In  the  early  days  of  the  Great  War  the  pooling  of  coal  became 
necessary.  Each  pool  .supposedly  contained  coal  of  a single  class 
and  of  a single  grade.  Some  of  the  pools  were  distinguished  by 
the  sizes  of  the  coal.  At  the  time  no  satisfactory  practical  classi- 
fication was  in  general  use.  The  writer  at  once  began  a study  of 
coals  with  .special  reference  to  their  practical  classification  for  pool- 
ing and  other  pnrpo.ses.  It  is  desirable  or  necessary  to  have  definite 
designations  for  definitely  defined  classes  of  coals,  so  that  any  user 
of  coal  who  might  need  to  change  his  source  of  supply  could  specify 
in  a word  or  two  exactly  the  qualifications  of  the  coal  he  needed. 
This  investigation  has  been  in  progress  since  that  time.  Several 
preliminary  papers  with  charts  have  been  prepared^  and  submitted 
to  engineers  and  coal  men  for  study  and  criticism.  As  a result 
of  these  criticisms  and  subsequent  studies  new  proposals  were  made 
and  again  subjected  to  study  and  suggestion  by  engineers  and  coal 
men.  Finally,  in  1923,  the  Coal  Mining  Institute  of  America  ap- 
pointed a committee  consisting  of  men  representing  different  phases 
of  the  coal  industry — coal  oi)erators,  salesmen,  engineers,  etc. — to 
consider  coal  classification.  This  committee  held  two  meetings  in 
Pittsburgh  with  the  writer.  As  a result  the  committee  gave  its 
approval  to  the  following  scheme  and  recommended  it  to  the  Coal 
Mining  Institute  of  America.  The  report  of  the  committee  was  ac- 
cepted by  the  Institute. 

In  1924  the  Institute  voted  to  sponsor  this  classification  before 
the  American  Society  of  Engineering  Standards.  lu  the  fall  of  1926 
the  classification  was  being  actively  studied  and  discus.sed  by  repre- 
sentatives of  various  phases  of  the  coal  iudustry  under  the  general 
dii’ection  of  the  Society.  In  the  meantime  the  writer’s  scheme  is 
presented  here,  subject  to  revision  or  replacement  when  the  .study 
now  being  made  is  completed.  It  is  not  simpler  than  the  plan  pre- 
sented by  Persifor  Frazer,  Jr.  in  1874  in  which  he  proposed  or  used 

'Ashley,  G.  H.,  A new  classification  of  coal.  Trans.  Amer.  Inst.  Min.  and  Met.  Eng.,  1919, 
pp.  1129-1141,  1920. 

A practical  classification  of  coals.  Proceedings  Coal  Mining  Institute  of  America,  1923,  pp. 
29-40.  1924. 
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what  he  called  the  “fuel  ratio,”  that  is,  the  ratio  of  volatile  matter 
to  fixed  carbon.  Unfortunately  the  Frazer  plan,  while  serving  ex- 
cellently for  the  coals  of  Pennsylvania,  fails  entirely  to  distinguish 
the  lower  rank  coals,  inchiding  nearly  all  coals  in  the  United  States 
west  of  Pittsburgh. 

In  the  scheme  here  presented  account  has  been  taken  not  only  of 
scientific  classifications,  such  as  those  of  Parr\  Seyler^  and 
others,  as  well  as  of  many  earlier  schemes,  but  in  particular  attention 
has  been  paid  to  such  separation  into  classes  as  is  implied  in  the 
pools  adopted  by  the  Tide  Water  associations,  and  in  daily  and 
weekly  quotations  of  coal  prices  in  the  markets  of  the  eastern  United 
States.  See  paper  referred  to  in  the  Coal  Mining  Institute  of 
America. 

For  practical  purposes  coal  may  be  divided  into  three  types  based 
on  differences  of  origin,  ten  ranks  or  classes  based  on  the  stages 
of  transformation  from  lignite  to  anthracite,  and  many  grades,  as 
described  beyond.  The  term  “rank”  is  used  by  the  United  States 
Geological  Survey  in  a technical  sense  with  the  same,  meaning  as 
“class”  commonly  used  by  engineers  and  producers. 

Types  of  coal.  In  the  middle  ranks  the  three  types  of  coal  are 
readily  distinguished  as  (1)  caking  coal,  (2)  noncaking  coal,  and 
(3)  caiinel  coal.  Cannel  coal  may  be  distinguished  from  the  other 
coals  in  all  ranks  by  its  physical  features,  by  its  nonlaminated  struc- 
ture, conchoidal  fracture,  and  satiny  luster.  In  the  lowest  and  highest 
ranks  none  of  the  coals  cake,  so  that  although  the  caking  quality 
may  have  been  inherent  in  those  ranks  it  is  difficult  to  distinguish 
coals  of  the  caking  type  from  those  of  the  noncaking  type.  It  is 
probable  that  coal  of  the  noncaking  type  will  ultimately  be  dis- 
tinguished from  caking  coal  in  all  ranks,  either  by  the  microscope 
or  by  the  use  of  solvents.  Such  distinction,  however,  would  be  of 
little  practical  value  for  coals  of  highest  and  lowest  rank.  In  the 
bituminous  ranks  of  coal,  however,  the  caking  or  noncaking  property 
of  the  coal  is  of  very  large  value  in  making  coke,  in  by-product  treat- 
ment, and  in  other  uses.  As  most  bituminous  coals  cake,  whether 
they  make  good  metallurgical  coke  or  not,  the  classification  ranks 
is  based  on  coal  of  that  type.  Noncaking  and  canneloid  coals  are 
distingui.shed  in  naming  by  adding  the  word  noncaking  or  cannel, 
or  the  letter  X for  noncaking  coal  and  K for  cannel  or  canneloid  coal. 

Ranlc  or  class  of  coal.  In  the  tables  in  the  chapter  on  Chemical 
Character  of  Coal,  the  coals  listed  are  illustrative  of  the  several  ranks 
adopted  in  this  classification.  It  remains  to  define  the  limits  of  each 
class,  and  give  each  class  a name.  In  the  daily  or  weekly  quotations 
of  bituminous  coal  in  the  ea.stern  markets,  coals  are  quoted  as  “low 

’Parr,  S.  W.,  Classification  of  coal.  Jour.  Indus,  and  Eng.  Chemistry,  Vol.  14,  No.  10,  p. 
919.  October.  1922. 

^Seyler,  Clarence  A.,  in  various  British  publications. 
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volatile,”  “medium  volatile,”  and  “liigli  volatile.”  In  deliiiing  the 
coals  by  pools  in  war  time  a medium  volatile  coal  was  defined  as 
having  24  to  31  per  cent  volatile  matter,  a low  volatile  as  having  less 
than  24  per  cent  of  volatile  matter,  and  a high  volatile  coal  as  one 
having  more  than  31  per  cent  of  volatile  matter.  As  no  standard 
of  ash  was  specified,  these  boundaries  were  somewhat  indefinite,  but 
at  least  they  served  as  a starting  point.  Assuming  an  average  per- 
centage of  a.sh  it  is  possible  to  recompute  an  analysis  of  coal  to  an 
ashless  basis.  Taking  account  of  the  actual  coals  listed  in  the  pools 
as  “medium  volatile,”  the  corresponding  lower  and  upper  limits  in 
ash-free  coal  of  that  class  became  27  and  33  per  cent  volatile.  This 
coal  should  have  from  63  to  70  per  cent  of  fixed  carbon.  In  the  classi- 
fication here  presented  this  coal  has  been  called  midvol  (medium 
volatile)  coal.  It  includes  coals  having  63  to  70  per  cent  fixed  carbon 
on  the  “as  received,”  but  ashless  basis.  This  corresponds  with  typical 
coking  coal  such  as  that  in  the  Connellsville  basin,  having  a fuel 
ratio  from  1.85  to  2.60. 

The  next  highest  rank,  called  in  the  market  report  “low  volatile 
coal,”  is  defined  as  coal  having  from  70  to  77  per  cent  fixed  carbon 
on  the  ash-free  basis.  It  has  been  called  lovol  coal.  In  these  high 
rank  coals  the  moisture  is  standardized  at  3 per  cent.  Because  in 
practice,  especially  for  navy  use,  the  low  volatile  coals  are  divided 
into  two  classes  depending  on  the  percentage  of  volatile  matter,  they 
are  here  divided  into  two  classes,  called  lovol  coal  and  loervol  coal. 
Lovol  coal  has  from  70  to  77  per  cent  fixed  carbon  and  20  to  27  per 
cent  volatile  matter  (ash  free).  Loervol  coal  has  from  77  to  84  per 
cent  fixed  carbon  and  13  to  20  per  cent  volatile  matter.  The  first 
covers  the  higher  volatile  smokeless  coals  such  as  that  of  Clearfield 
and  northern  Cambria  counties;  the  second  covers  the  low  volatile 
smokeless  coals,  including  only  a relativelj^  small  number  of  coals 
in  this  country,  typically  Coal  Hill  of  Arkansas,  but  including  coals 
around  Johnstown,  Broad  Top,  Windber,  and  elsewhere  in  Pennsyl- 
vania, and  the  coals  around  Welch,  West  Virginia,  and  in  other  parts 
of  that  State.  This  coal  corresponds  to  Admiralty  coal  of  England, 
in  great  demand  for  navy  use,  and  to  the  “Carbonaceous”  coal  of 
Seyler.  By  some  writers  all  low  volatile  coals  are  included  in  the 
term  semibituminous  coal.  Loervol  coal  has  a fuel  ratio  from  3.85 
to  6.5. 

Anthracite  is  commonly  divided  into  two  classes  distinguished  as 
hard  and  soft  anthracite,  or  as  anthracite  and  semianthracite.  Semi- 
anthracite has  from  84  to  89  per  cent  fixed  carbon  and  from  8 to  13 
per  cent  volatile  matter  (ash  free),  and  anthracite,  over  89  per  cent 
fixed  carbon  and  less  than  8 per  cent  volatile  matter.  The  fuel  ratio 
of  semianthracite  lies  between  6.5  and  11,  and  of  anthracite  above  11. 
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The  high  volatile  coals,  because  of  the  very  large  range  of  moisture 
and  the  corresponding  large  range  of  inert  matter  in  them,  both 
of  which  affect  seriously  the  heat  value,,  of  the  coal,  are  divided  into 
three  classes,  designated  as  hivol  coal,  hiervol  coal,  and  moistvol 
coal.  Hivol  coal  is  typical  Pittsburgh  coal  of  the  Pittsburgh  region. 
It  has  from  56  to  63  per  cent  fixed  carbon  and  33  to  41  per  cent 
volatile  matter  (ash  free).  Hiervol  coal  has  from’  49  to  56  per  cent 
fixed  carbon,  and  from  44  to  51  per  cent  of  moisture  and  volatile 
matter.  Moisture  runs  higher  in  hiervol  coal  than  in  hivol  coal. 
Moistvol  coal  has  from  42  to  49  per  cent  fixed  carbon,  and  from  51 
to  58  per  cent  volatile  matter  and  moisture.  Of  this  the  moisture 
is  likely  to  run  from  12  to  18  per  cent. 

Next  below  the  bituminous  are  the  subbituminous  coals.  Here 
two  classes  are  recognized,  moistvol  Z coal  (Z  standing  for  subbitu- 
minous), and  himoist  coal.  Moistvol  Z coal  has  from  42  to  49  per  cent 
fixed  carbon,  and  himoist  coal  from  35  to  42  per  cent  fixed  carbon. 
Moistvol  Z coal  differs  from  moistvol  coal  both  chemically  and  phy- 
sically. The  chemical  difference  shows  in  the  ultimate  analysis  in 
the  larger  ratio  of  oxygen  in  the  first,  and  the  physical  difference 
shows  principally  in  the  fact  than  when  moistvol  Z coal  is  heated 
rapidly  it  explodes  and  the  draft  blows  it  out  of  the  chimney  or 
smokestack.  Coals  of  this  class  are  mined  extensively  at  Gallup, 
New  Mexico,  and  Hanna,  Wyoming. 

Lignite  is  coal  having  under  35  per  cent  fixed  carbon  on  the  ash- 
free basis.  This  classification  is  shown  in  compact  form  in  the  follow- 
ing table. 

Proposed  Classification  of  Coal  hy  rank. 
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Fuel  ratios 

Anthracite 

Coal  89-1- 

89-f 

3 

3 

94 

ll-t 

Anthracite 

Semianthracite 

•CiOals  84-89 

84-89 

3 

9 

88 

6.5-11 

Semibituminous 

Loervol  coal  — 

Coals  77-83 

77-84 

3 

16 

81 

3.85-6.5 

Lovol  coal 

Ooals'  70-70 

70-77 

3 

23 

74 

2.60-3.85 

Bituminous 

Midvol  coal 

Coals  63-69 

68-70 

3 

30 

67 

1.85-2.60 

Bituminous 

Hivol  coal 

Coals  56-62 

56-63 

3 

37 

60 

about  1.35 

coal 

Hiervol  coal 

Coals  49-55 

49-56 

6 

37 

53 

about  1.30 

Moistvol  coal  .. 

Coals  42-48 

42-49 

15 

39 

46 

about  1.20 

Subbituminous 

Moistvol  Z coal 

Coals  42Z-48Z 

42-49 

15 

39 

40 

about  1.20 

Himoist  coal 

Coals  35Z-41Z 

35-42 

26 

36 

39 

about  1.10 

Lignite 

Lignite 

Coal  28Ld: 

under  35 

40 

29 

31 

under  1.10 
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It  is  proposed  that  each  coal  in  a class  take  its  name  from  the 
percentage  of  fixed  carbon  it  contains  (ash-free  basis).  Thus  a coal 
having  76  per  cent  fixed  carbon  is  called  Coal  76,  in  the  class  lovol 
coals. 

Grades  of  coal.  By  the  grade  of  a coal  is  commonly  meant  the 
percentage  of  ash.  It  is  proposed  that  where  ash  alone  is  involved 
the  letters  A,  B,  C,  D,  be  added  to  1he  code  name  to  express  four 
grades,  for  which  the  following  limits  are  proposed;  A (superior 
or  excellent),  below  8 per  cent  ash;  B (good),  8 to  12  per  cent  ash; 
C (fair),  12  to  16  per  cent  ash;  D (poor),  above  16  per  cent  ash. 
Thus  Coal  63-A  is  a medium  volatile  bituminous  coal  having  less 
than  8 per  cent  ash;  Coal  42-C  is  a high  moisture  bituminous  coal 
carrying  between  12  and  16  per  cent  ash. 

In  most  transactions  involving  coal,  the  ash  is  the  only  element 
considered  in  grading.  For  some  uses,  however,  it  is  desirable  or 
necessary  to  consider  either  or  both  the  percentages  of  sulphur  and 
the  fusing  point  of  the  ash.  To  cover  these  in  the  code  it  is  proposed 
to  use  a second  and  third  set  of  letters,  F,  G,  H,  I,  to  designate 
superior,  good,  fair,  and  poor  quality  in  the  coal  as  regards  fusion 
of  ash,  and  S,  T,  U,  V to  express  four  grades  as  regards  sulphur 
content  as  defined  beyond.  Thus  Coal  63  is  a medium  volatile  (or 
midvol)  coal,  of  any  grade.  Coal  63-B  is  the  same  coal  with  the 
limits  of  ash  designated.  Coal  63-BS  is  the  same  coal  with  the  sul- 
phur and  ash  classified.  Coal  63-BFS  defines  the  fusing  point  of  the 
ash  and  the  content  of  ash  and  sulphur.  The  following  table  gives 
the  minimum  and  maximum  limits  for  each  letter  in  each  grade: 


Designation  of  Coals  for  Grade 


Ash : less  than  8 per  cent 

Designation  A 

grade: 

Superior 

” 8 to  12  per  cent 

” B 

yy 

Good 

” 12  to  16  per  cent 

” C 

yy 

Fair 

” 16  per  cent  or  more 

” D 

yy 

Poor 

Sulphur:  less  than  1 per  cent 

” S 

yy 

Superior 

” 1 to  lyo  per  cent 

JJ  rp 

yy 

Good 

” 1%  to  5 per  cent 

” u 

yy 

Fair 

” 5 per  cent  or  more 

Fusing  temperature: 

” V 

yy 

Poor 

over  2600°  F. 

” p 

yy 

Superior 

” 2600°  to  2200°  F. 

” G 

. yy 

Good 

” 2200°  to  2000°  F. 

” H 

. yy 

Fair 

” under  2000°  F. 

” I 

, yy 

Poor 

Grading  anthracite.  The  grading  of  anthracite  is  a 

subject  by 

itself.  Grading  has  usually  been 

on  the  basis  of  the  percentage  of 

slate  and  bone  observable  to  the 

eye.  In  practice,  100  pounds  of 
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coal  are  taken  from  a car,  drawing  from  not  less  than  three  places 
in  the  car,  spread  out  and  the  slate  and  bone  separated  and  weighed. 
During  the  war,  the  Fuel  Administration  set  the  following  limits  on 
anthracite  of  different  sizes ; 

Percentage  of  irngnirities  aUowed  in  anthracite  during  war  time. 

Slate  Bone  Total 


Broken  

Fee  

1 

O 

O 

2 

3 

4 

Stove  

4 

3 

7 

Nut  

7 

5 

12 

Pea 

8 

10 

18 

No.  1 buckwheat 

10 

10 

20 

After  studying  a large  number  of  car  inspection  tests  the  writer 
proposes  the  following  limits  for  grading  anthracite  according  to 
visible  slate  and  bone  contained.  Secretary  Walsh  of  the  Pennsyl- 
vania Department  of  Mines,  has  cooperated  in  this  study; 

Grading  anthracite  hi/  limits  of  slate  and  hone. 

(In  per  cent,  or  in  pounds  in  1(X)  pounds  of  coal.) 


Grade  A Grade  B Grade  C Grade  D 
( Superior ) ( Good ) ( Fair ) ( Poor  or  bad ) 
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u 
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a 
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8 
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12 

12 

a 

a 

No.  1 buckwheat 

u 

a 

6 
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10 
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15 

15 

u 

It  must  be  remembered  that  the  slate  and  bone  are  in  addition  to 
the  ash  in  the  coal  itself.  On  the  other  hand,  the  bone  coal  may 
have  as  high  as  70  per  cent  of  coal.  It  must  also  be  remembered 
that  in  the  alteration  from  bituminous  coal  to  anthracite  the  ash 
increases  in  the  same  ratio  as  the  fixed  carbon,  or  possibly  at  a 
somewhat  higher  rate.  A bituminous  coal  having  56  per  cent  fixed 
carbon  and  8 per  cent  ash,  if  altered  to  an  anthracite  having  84  per 
cent  fixed  carbon,  should  have  12  per  cent  ash.  It  is,  therefore, 
hardly  fair  to  expect  anthracite  to  be  graded  on  the  same  low  per- 
centage of  ash  as  is  bituminous  coal. 

Considering  the  cost  of  cleaning  and  sizing  anthracite  and  that 
steam  size  may  sell  at  the  mine  at  one-fourth  the  cost  of  mining 
and  preparing,  it  is  not  to  be  expected  that  the  steam  sizes  will  be 
cleaned  with  the  same  care  as  household  sizes  at  present  low  prices. 

Code  designation  of  cannel  and.  other  coals.  The  table  of  classes 
given  in  an  earlier  paragraph  treats  of  the  common  type  of  caking 
bituminous  coals  and  anthracites  derived  from  that  type,  which  may 
be  taken  as  ‘‘standard”  type  coal.  Ivetters  may  be  added  to  the  class 


name  to  express  other  types  of  coal,  as  follows:  K for  caiiueloid 
coals  or  “seiui-cannel  coals”  of  any  class;  KK  for  caiinel  coals  (coals 
in  which  the  percentage  of  volatile  matter  exceeds  the  percentage  of 
fixed  carbon — or  the  fuel  ratio  is  less  than  1.)  ; KKK  for  boghead 
coals  (in  which  the  fuel  ratio  is  less  than  ^4)  ; KKKK  for  torbanite 
or  oil  shale.*  Sp  designates  a splint  coal;  Z,  a subbituminons  coal; 
L,  lignite.  Thus  Coal  G3-KBSF  is  a canneloid,  medium  volatile  coal 
having  between  8 and  12  per  cent  ash,  less  than  1 per  cent  sulphur, 
and  a fusing  temperature  of  ash  above  2000°  F. 

All  coals  can  be  classified  by  this  plan  as  closely  as  09  out  of 
100  users  need,  with  very  little  ex])ense  for  chemical  analyses,  since 
the  “class”  is  determined  by  knowing  the  percentage  of  fixed  carbon 
and  ash  alone. 

Correction  for  ash.  Analyses  are  commonly  submitted  on  the  as- 
received  basis,  including  the  ash.  In  order  to  classify  the  coal  by 
the  system  here  presented  it  is  necessary  to  recalculate  to  the  ash- 
free basis.  The  recalculation  is  made  by  dividing  the  percentage  of 
fixed  carbon,  as  given,  by  (100  less  the  amount  of  the  ash).  Thus 
a coal  with  70  per  cent  fixed  carbon  and  0 per  cent  ash  will  have 
74.1  per  cent  fixed  carbon  on  its  ash  free  basis. 

70 

or  70  04  =•  74.4  As  tliis  calculation  is  not  readily 

100-6 

carried  out  iu  the  head,  a simpler  method,  though  not  strictly  ac- 
curate, can  be  used  as  a preliminary  test  that  in  most  instances 
will  indicate  the  results  accurately  enough  for  most  purposes  and 
can  be  done  in  the  head.  Thus,  a coal  having  70  per  cent  fixed 
carbon  and  6 per  cent  ash  will  contain  (70  x 0 = 420,  point  off 
two  places  and  add,  equals)  74.2  per  cent  fixed  carbon  on  the  ash- 
free basis. 

Cl.asses  of  Co.vl 

It  may  be  desirable  in  addition  to  the  description  given  above  to 
characterize  briefly  the  various  classes  of  coals  as  recognized  by  this 
classification. 

Anthracite.  Anthracite  contains  84  per  cent  or  more  of  fixed  car- 
bon on  the  ash-free  basis.  It  does  not  soften  or  swell  on  burning; 
burns  with  a blue  flame  at  first,  or  at  most  with  only  a faint  yellow 
flame,  which  in  all  instances  becomes  transparent  on  attaining  full 
combustion.  It  produces  no  visible  smoke  at  any  time. 

Hard  anthracite  is  typically  hard,  bright,  with  a subconchoidal 
fracture,  resisting  abrasion.  As  here  distinguished  it  has  not  less 
than  89  per  cent  fixed  carbon  on  the  ash-free  basis. 

Soft  anthracite  or  semianthracite  is  commonly  a brittle  tender 

*For  detailed  doscrirtion  of  c&nne.I  co&l.  see  .U.  .S.  0.eol.  >SuiTey,  Jiul!.  050^  Canriel  coals 
jn  the  United  States. 
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coal,  making  a large  percentage  of  fine  sizes  in  mining,  containing 
between  84  and  89  per  cent  fixed  carbon  on  the  ash-free  basis,  show- 
ing a sligiitly  yellow  flame  when  beginning  to  burn. 

Bituminous  coal.  Bituminous  coal  in  general  is  characterized  by 
having  sufficient  carbon  in  the  volatile  matter  to  burn  with  a yellow 
flame,  owing  to  the  incandescence  of  the  carbon.  Some  bituminous 
together  into  a mass  or  cake,  hence  called  caking  coals.  Where  this 
property  results  in  producing  a nsuable  coke  the  coal  is  called  coking 
coal  has  the  property  when  burned  or  heated  of  swelling  and  running 
coal.  Other  coals  when  burned,  retain  the  original  shape  of  the 
pieces  until  consumed,  and  are  called  noncaking  coals.  Some  of  these 
are  bright  and  burn  with  a cherry  red  glow,  hence  have  been  called 
cherry  coals.  Others  are  a dull  gray  and  are  called  splint  coals. 
Still  others  consist  of  thin  alternating  bands  of  dull  and  bright  coal 
that  split  easily  along  the  dull  bands,  revealing  charcoal  or  mother  of 
coal  (fusain)  but  break  across  the  bands  with  difficulty.  Siich  coals 
commonly  are  cut  by  distinct  vertical  joint  planes  in  the  bed,  hence 
mine  in  large  blocks  and  are  known  as  block  coals.  These  coals  may 
be  very  resistant  to  Aveathering  or  disintegregation. 

Both  caking  and  noncaking  coals  differ  in  the  ratio  of  fixed  carbon 
and  volatile  matter  (including  moisture).  Nearly  all  of  the  high- 
carbon  bituminous  coals  (coal  56  or  above)  are  low  in  moisture, 
averaging  about  3 per  cent.  In  order  to  avoid  difficulties  of  classi- 
fication of  coals  above  coal  56  due  to  slight  differences  of  moisture, 
it  is  proposed  that  (if  necessary  for  classification)  this  analysis  he 
recalculated  to  3 per  cent  moisture. 

The  several  ranks  adopted  are  as  follows: 

Loervol  coal  or  Coals  77-83.  This  is  a very  high-carbon  coal  rather 
rare  in  this  country  but  abundant  in  Wales,  Avhere  it  has  long  been 
known  as  Admiralty  coal  from  its  large  use  by  the  British  navy. 
The  principal  areas  of  this  coal  in  the  United  States  are  in  southern 
Cambria  and  northern  Somerset  counties,  and  Broad  Top  field,  Penn- 
sylvania; parts  of  McDonald,  Mercer,  and  Raleigh  counties,  West 
Virginia;  the  Brushy  Mountain  field  of  Virginia;  and  in  Johnson 
County,  Arkansas.  This  coal,  as  known  in  this  country,  is  very 
friable,  owing  to  pressure  and  crushing  having  developed  minute 
vertical  joints  that  make  it  split  readily  in  vertical  planes  into 
“sticks,”  often  the  full  thickness  of  the  hed.  Most  of  this  coal  is 
sold  run-of-mine.  It  has  between  77  and  84  per  cent  fixed  carbon 
and  between  13  and  20  per  cent  volatile  matter,  on  the  ash-free  basis. 
This  coal  may  produce  fairly  black  smoke  immediately  after  firing, 
but  ordinarily  it  quickly  clears  and  fairly  justifies  the  name  “Smoke- 
less coal.” 

Lovol  Coal  or  Coats  70-76.  This  class  includes  the  rest  of  the  low 
volatile  or  high  carbon  coals..  This  coal  has  between  70  aud  77  per: 
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cent  fixed  carbon  and  between  20  and  27  i)er  cent  volatile  matter, 
on  the  ash-free  basis.  With  3 0 per  cent  ash  snch  coal  would  lie 
between  63  and  69.3  per  cent  fixed  carbon  and  IS  1(j  24.3  per  cent 
volatile  matter,  in  accord  with  the  si)ecifications  for  tidewater  pools 
9,  10,  and  11.  This  coal  closely  resembles  loervol  coal  physically. 
It  is  commonly  classed  as  smokeless,  though  producing  much  more 
smoke  than  coal  of  the  loervol  class. 

Into  this  class  fall  Clearlied  and  Somerset  county  coals  and  most 
of  the  coals  in  the  counties  northeast  of  Clearfield,  including  Centre, 
Clinton,  Tioga,  and  Bradford.  The  coal  of  northern  Cambria  County 
also  falls  in  this  class,  and  a little  coal  where  Indiana,  Cambria,  and 
We.stmoreland  counties  join. 

Midvol  coal  or  Coals  63-69.  This  class  includes  the  medium  vola- 
tile coals  of  the  Tidewater  classification.  On  the  ash-free  basis  this 
coal  has  from  63  to  70  per  cent  fixed  carbon  and  27  to  34  per  cent 
volatile  matter.  With  10  per  cent  ash  the  fixed  carbon  would  lie 
between  57.2  and  63.6  per  cent  and  volatile  matter  between  24.3  and 
30.6  per  cent,  including,  in  general,  coals  of  pools  12  to  15.  This 
corresponds  to  Connellsville  coking  coal  in  rank  though  not  neces- 
sarily in  quality. 

Hivol  coal  or  Coals  56-62.  This  class  includes  high  volatile  coals 
having  low  moisture,  typified  in  particular  by  Pittsburgh  coal  of 
the  Pittsburgh  district.  Wheu  ash-free  the  coal  has  from  56  to  62 
per  cent  fixed  carbon  and  34  to  42  per  cent  volatile  matter.  With 
10  per  cent  ash  the  limits  are:  fixed  carbon  50.4  to  56.7  per  cent; 
volatile  matter  30.6  to  37.8  per  cent.  This  coal  is  commonly  firm, 
blocky,  excellent  for  steam,  a good  coal  to  ship.  It  is  a long  fiame, 
smoky  coal  unless  burned  in  furnaces  designed  to  properly  burn  long 
flame  coal.  It  lends  itself  to  use  in  the  pulverized  or  powdered  form. 

Hiervol  coal  or  Coals  1(9-55.  West  from  Pittsburgh  the  percentage 
of  moisture  and  volatile  matter  increases  slightly.  Coal  of  this  class 
has  from  45  to  51  per  cent  volatile  matter.  Commonly  the  volatile 
combustible  matter  and  moisture  increase  together.  The  moisture 
ranges  between  3 and  10  per  cent.  This  coal  shows  a lower  heat 
value,  not  alone  because  of  increased  moisture,  but  because  of  the 
inert  matter  or  potential  moisture  in  the  so-called  combustible 
matter. 

Moistvol  coal  or  Coals  Ji2-4S.  This  is  the  lowest  class  of  truly 
bituminous  coals  and  also  includes  the  best  of  the  subbituminous 
coals,  such  as  those  from  the  Gallup,  New  Mexico,  and  Hanna,  Wyom- 
ing, fields.  It  includes  many  of  the  coals  of  Iowa,  Missouri,  Illinois, 
and  Indiana,  which  on  ordinary  analysis  show  from  10  to  17  per  cent 
moisture.  On  the  ash-free  basis  it  is  defined  as  coals  having  be- 
tween 42  and  48  per  cent  fixed  carbon.  This  coal  is  obviou,sly  low 
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ill  heat  value,  the  ‘huert  volatile’’  showing  an  increase  over  that  in 
the  preceding  class. 

Hinioist  coal  or  Coals  35-1/1.  This  class  includes  typical  subbi- 
tuminous  coal,  sucli  as  that  mined  at  Sheridan,  Wyoming.  Aside 
from  its  high  percentage  of  moisture  and  low  fixed  carbon  this  coal 
is  characterized  by  the  readiness  with  which  it  breaks  down,  when 
exposed  to  the  weather,  into  irregular  shaped  pieces.  It  occurs  in 
thick  beds  in  several  Western  States,  particularly  in  Montana  and 
Wyoming,  and  is  used  extensively  there  tor  railroad  fnel. 

Lignite  or  Coals  28-31/.  Lignite  is  distingnished  physically  by  its 
woody,  fibrous,  or  earthy  structure,  in  contrast  with  the  massive 
structure  of  all  bituminous  coals.  Chemically  it  is  characterized 
by  having  a greater  percentage  of  moisture  than  of  fixed  carbon. 

Lignite  underlies  large  areas  in  North  Dakota,  South  Dakota, 
Montana,  and  Texas.  The  beds  in  the  Dakotas  run  as  high  as  30 
feet  thick  and  outcrop  for  many  miles.  It  is  mined  for  domestic 
purposes,  steam-raising,  and  producer  gas.  It  is  known  as  brown 
color  from  its  color,  splits  into  shales  when  dry,  and  smells  of  sul- 
phur when  burned. 

Graphite.  The  final  result  of  intensive  squeezing  or  pressnre  upon 
a coal  bed  is  the  complete  removal  of  all  the  volatile  matter  and  the 
clianging  of  the  coal  into  graphite.  This  actually  occurs  in  the  Khode 
Island  field  where  in  parts  of  the  area  the  coal  bed  has  been  entirely 
squeezed  out  of  place  and  accumulated  in  thick  bunches  in  other 
areas.  Where  the  squeezing  has  been  most  intense  the  coal  has  been 
converted  into  graphite,  so  that  within  two  miles  of  each  other  may 
be  a coal  mine  and  a graphite  mine  on  the  same  bed. 

Distrihution  of  coal  in  Pennsylvania  hy  classes.  The  isocarb  map, 
page  165,  shows  very  closely  where  coals  of  the  several  classes  may 
be  found  in  Pennsylvania.  In  general,  coal  in  the  area  above  the 
isocarb  line  SO  falls  into  the  loerval  class;  that  between  isocarbs  72.5 
and  80  into  the  lovol  class;  that  between  isocarbs  65  and  72.5  into 
the  inidvol  class ; that  between  57.5  and  65  into  the  hivol  class ; and 
that  below  isocarb  57.5  in  the  hiervol  class. 

THE  COAL  BED 
General 

Normal  occurrence  in  beds.  Coal  occurs  in  beds  commonly  less 
than  10  feet  thick,  but  having  a horizontal  extent  from  a few  acres 
to  thousands  of  square  miles.  Locally  coal,  particularly  caunel  coal, 
occurs  in  pockets  or  basins  of  very  limited  horizontal  extent.  In- 
deed, certain  cannel  coal  deposits  in  Missouri  appear  to  have  been  laid 
down  in  sink  holes  in  a submerged  limestone  so  that  their  basins 
are  kettle-shaped. 
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30'  Sandstone,  gray,  massive 


rShale.darK 
3"Coal 

2>|;snale,darK  drab,  black  atboTlom 

o o C03I 

■4' Clay,  light  drab 
■3"Coai  ° 

■2'6"Ciay,  light  to  dark  drab 
3 'Coal 

5' Clay,  soft, light  brown 


= 22' Shale,  drab,  sandy,  to  shaly  sandstone 


14'  Sandstone,  hard,  browh 
.<3' Shale,  drab,  sandy 
^",,'•2  Sandstone  ^ 

^>■4" Shale, black  carbonaceous 
Z'Coai 
Shale 

: 2'  Coal 

__ — >^2"  Shale 
.,_"-4"Coal 

-.,,'''2'6'Limestone,  impure 
Clay,  drab 
'9*  Limestone 

''§’,Ql3y  shale,  drab, sandy,  with  iron  nodules 
~2  Clay,  light  brown  ' 


Clay  or  shale,  drab, sandy 


.5'  Sandstone,  gray,  snaly 
\l'  Shale, drab.sandy 


139"  Coal 

ji'S"  Clay  to  shale,  sandy 
jS' Limestone,  shaiy 
j2'Clay,  drab,  sandy,  with  iron 

8' Sandstone,  shaly,  gray  to  light  drab 


Fig.  '2.  Section  of  rocks  typical  of  “Coal  Measures.” 
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Commonly  more  than  one  bed  is  found  in  any  area,  and  the  num- 
ber may  be  as  high  as  thirty,  or  more.  The  beds  may  lie  practically 
parallel,  only  5 to  10  feet  apart,  though  more  commonly  they  are 
more  than  30  feet  apart.  Usually  any  100  feet  of  the  coal  measures 
will  be  found  to  contain  two  or  more  coal  beds,  the  number  locally 
reaching  five  or  six.  The  distance  between  any  two  beds  may  be 
very  constant  over  large  areas,  or  it  may  vary  between  wide  limits 
within  a few  miles. 

Some  of  the  beds  are  uniform  in  thickness,  others  extremely  var- 
iable; some  consist  of  solid  coal  the  full  thickness  of  the  bed,  others 
consist  of  two  or  more  benches  separated  by  partings  of  many  kinds 
which  may  range  from  a film  up  to  several  feet.  The  coal  of  the 
several  benches  may  be  identical  in  quality  and  character,  but  more 
commonly  shows  a difference  either  in  character  or  grade. 

yThickness  of  beds.  Most  of  the  coal  beds  of  western  Pennsylvania 
are  less  than  5 feet  thick,  and  none  of  them  average  10  feet,  though 
several  of  the  beds  exceed  10  feet  in  thickness  locally.  The  Pitts- 
burgh has  a thickness  of  7 to  9 feet  over  much  of  its  area.  Several 
of  the  other  beds  reach  6 to  8 feet  over  limited  areas.  Nearly  all  of 
the  beds  reach  locally  a thickness  of  5 or  6 feet.  MTiile  the  Pitts- 
burgh bed  in  Pennsylvania  may  average  over  6 feet  thick,  most  of  the 
oilier  beds  average  under  3 feet,  and  many  of  them  average  hardly 
more  than  18  inches. 

The  coal  beds  of  the  anthracite  region  average  thicker  than  the 
beds  in  the  bituminous  region.  Several  of  the  anthracite  beds  are 
more  than  20  feet  thick,  and  an  average  of  30  feet  over  considerable 
areas  is  not  uncommon.  Still  greater  thickness  occurs  where  the 
coal  has  been  thickened  by  squeezing.  What  has  been  said  about 
the  thickness  of  the  coal  beds  of  western  Pennsylvania  applies  equally 
well  to  the  coal  beds  of  all  of  the  Appalachian  region,  the  Eastern 
Interior  region  which  includes  Illinois,  Indiana,  and  western  Ken- 
tucky, and  the  Western  Interior  region  which  includes  the  States 
west  of  the  Mississippi  Kiver  and  east  of  the  Rocky  Mountains.  In 
the  western  Great  Plains  and  the  Rocky  Mountain  States  the  coal 
is  commonly  of  lower  rank  than  in  the  Eastern  States,  but  this  is 
in  part  compensated  by  the  increased  thickness  of  the  beds.  At  one 
point  in  Wyoming  a bed  has  a normal  thickness  of  84  feet.  The 
coal  beds  of  foreign  countries  do  not  differ  greatly  in  thickness  from 
those  of  western  Pennsylvania,  though  at  Chein-Chin-Chai,  China  is 
a bed  of  coal  that  locally  has  a thickness  of  200  feet  or  more. 

Extent  of  coal  beds.  Individual  beds  range  from  a few  feet  in 
horizontal  extent  to  hundreds  of  miles.  Here  and  there  are  found 
lenses  of  coal,  particularly  in  sandstone,  which  may  be  6 or  8 inches 
thick  in  the  center  and  thin  to  a feather  edge  10  or  20  feet  either 
side  of  the  center.  Such  lenses  are  commonly  dish-shaped,  owing  to 
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greater  shrinkage  of  the  accumulated  vegetation  at  the  center  of  the 
lens.  Cannel  coal  commonly  occurs  in  narrow  basins;  the  coal  may 
be  5,  10,  or  15  feet  thick  at  the  center  and  thin  out  at  a few  hundred 
feet  on  either  side.  Such  a basin  may  have  the  form  of  a round 
lens,  or  may  be  lens  shaped  in  cross  section  but  have  considerable  ex- 
tent lengthwise.  Both  at  Cannelton,  Beaver  County,  and  at  Bostonia, 
Armstrong  County,  cannel  coal  occurs  in  what  appear  to  have  been 
channels  at  least  a mile  or  two  long  and  less  than  1000  feet  wide. 

Beds  of  bituminous  coal,  however,  have  more  commonly  the  shape 
of  blankets  than  of  lenses,  the  thickness  at  the  thickest  point  usually 
being  far  less  than  1-100, 000th  of  the  diameter  of  the  bed.  There  ap- 
pears to  be  little  relation  between  thickness  and  extent,  some  of  the 
thinnest  beds  having  the  largest  extent. 

The  original  extent  of  most  coal  beds  must  be  a matter  of  con- 
jecture, as  nearly  all  coal  beds  come  to  outcrop,  which  means  that 
part  of  the  bed  has  been  carried  away.  In  some  instances  it  is 
evident  that  the  portion  of  the  bed  remaining  is  only  a small  part 
of  the  original  bed.  Thus  in  Pennsylvania  the  Northern  Anthracite 
Fields  are  only  remnants  which  have  been  folded  down  below  the 
level  of  an  old  erosion  surface  and  thus  preserved.  The  Broad  Top 
coal  field  is  another  remnant  preserved  because  folded  down  low 
enough  to  escape  removal  at  the  time  when  all  the  rocks  above  the 
mountain  top  were  planed  off.  There  is  every  reason  to  believe  that 
originally  the  beds  found  in  the  anthracite  fields  and  in  the  Broad 
Top  field  extended  westward  and  connected  with  the  coal  beds  in  the 
main  bituminous  fields  of  western  Pennsylvania. 

The  Pittsburgh  bed  today  underlies  more  than  5,729  square  miles, 
of  which  2,077  square  miles  are  in  Pennsylvania.  How  much  more 
it  originally  covered  can  only  be  guessed.  The  Tracy  coal  bed  in 
the  anthracite  fields  is  thought  from  the  fossils  to  occupy  about  the 
same  position  as  the  Pittsburgh  bed.  If  this  is  really  a part  of  the 
Pittsburgh  bed  then  that  bed  may  originally  have  covered  most  of 
Pennsylvania.  Fragments  of  the  Pittsburgh  bed  are  certainly  known 
at  several  points  in  eastern  Somerset  County,  which  are  as  far  from 
the  eastern  edge  of  that  bed  in  Fayette  County  as  that  edge  is  from 
the  west  line  of  the  State.  It  is  likely  therefore  that  the  bed  or- 
iginally covered  not  less  than  5,000  or  6.000  square  miles  in  Penn- 
sylvania, and  may  have  covered  all  together  20,000  or  30,000  square 
miles. 

The  underlying  Freeport  and  Kittanning  coals  certainly  occupy 
a much  larger  area  today  than  does  the  Pittsburgh,  and  they  may 
have  occupied  a much  larger  original  area  than  they  do  now.  The 
Lower  Kittanning  coal  is  thought  to  be  traceable  from  Tioga  and 
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Bradford  counties  in  Penusjdvania,  and  possibly  from  Lackawanna 
County,  through  western  Pennsylvania,  Maryland,  Virginia,  Ohio, 
and  West  Virginia  to  northeastern  Kentucky,  a distance  in  a bee 
line  of  over  400  miles.  It  is  characterized  over  the  whole  distance  by 
an  abnormally  thick  under  clay,  and  in  other  ways.  Some  of  the 
other  beds,  notably  the  Upper  Freeport,  seem  to  have  been  hardly 
less  extensive  though  not  so  persistent. 

In  the  southern  Appalachians  are  some  beds  thought  to  have  been 
traced  from  West  Virginia  to  Tennessee.  Some  of  the  coal  beds  in 
the  Illinois,  Indiana,  and  western  Kentucky  coal  fields  likewise  seem 
to  be  even  more  widespread  and  persistent.  At  least  they  are  pre- 
served today  over  larger  areas  than  any  in  the  Appalachian  region. 
The  No.  5 bed  of  Illinois  and  Indiana  (and  its  equivalent,  the  No. 
9 bed  of  Kentucky)  is  as  thick  or  thicker  than  the  Pittsburgh  bed 
and  maintains  that  thickness  over  ah  estimated  area  of  tens  of  thou- 
sands of  square  miles. 

None  of  these  beds  maintains  a uniform  thickness  over  the  whole 
of  the  area  which  it  underlies,  and  each  is  known  to  be  absent  from 
its  horizon  within  part  of  the  area.  The  Pittsburgh  bed  is  remark- 
ably uniform  in  Pennsylvania,  but  is  lacking  or  thin  at  its  horizon 
under  large  areas  in  West  Virginia  and  Ohio. 

Coal  horizons.  It  is  often  possible  to  recognize  the  position  of  a 
coal  bed  in  the  section  of  rocks  even  though  the  coal  bed  itself  is  lack- 
ing. It  is  customary  to  speak  of  such  a position  as  the  “horizon”^  of 
the  coal.  The  absence  of  the  coal  may  be  due  to  many  causes,  to  be 
described  beyond.  It  is  generally  true  that  the  clay  underlying  any 
coal  horizon  is  more  persistent  than  the  coal  bed  at  that  horizon, 
and  this  helps  in  recognizing  where  the  coal  belongs  when  it  is 
absent. 

The  Bed  Section 

As  stated,  a coal  bed  may  be  a solid  sheet  of  coal,  but  more  often 
it  is  split  up  horizontally  into  two  or  more  closely  adjoining  sheets 
or  benches,  which  may  differ  in  character  and  grade,  and  may  be 
separated  by  partings  or  binders.  This  separating  material  is  called 
a parting  if  it  breaks  free  from  the  coal  in  mining,  or  a binder  if  it 
clings  to  the  coal  above  and  below. 

Partings  and  hinders.  The  material  separating  the  benches  may 
be  clay,  shale,  sandstone,  bone,  or  a bony  coal,  and  very  occasionally 
pyrite,  limestone,  iron  ore,  or  other  rock.  Most  partings  consist 
of  clay  if  thin,  or  shale  if  thick.  In  some  coal  beds  the  clay  partings 
weather  soft  and  white.  On  being  exposed  to  the  air,  as  in  a mine, 
such  partings  may  appear  like  white  chalk  marks.  Sandstone  part- 
ings are  rare  except  where  a bed  splits  and  the  parting  becomes 
many  feet  thick.  The  origin  of  some  of  these  thin  but  widespread 
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partings  has  not  been  satisfactorily  explained.  In  the  Pittsburgh 
bed  and  many  other  beds  are  found  clay  i)artings  less  than  I inch 
thick  that  appear  to  be  continnons  and  i-emarkably  uniform  over 
hnndreds  of  square  miles.  Indeed,  the  Pittsburgh  and  other  beds 
may  show  several  such  partings.  The  “blue  band”  coal  of  Illinois 
carries  a parting  of  “soft  dust  to  hard  bine  shale”  and  pyrite  near 
the  bottom.  This  has  a thickness  of  from  inch  to  4 inches,  averag- 
ing less  than  2 inches.  It  characterizes  this  coal  over  all  of  southern 
Illinois.  The  Fire  Clay  bed  of  Kentucky,  equivalent  to  the  Chilton 
bed  of  West  Virginia,  carries  a parting  that  commonly  contains 
streaks  of  flint  clay.  The  bed  is  traced  from  West  Virignia  into 
northern  Tennessee.  How  were  these  thin  partings  laid  down?  The 
possibility  that  they  were  wind  blown  volcanic  ash  at  once  suggests 
itself.  The  necessary  studies  to  determine  whether  such  an  origin 
is  possible  have  not  yet  been  made.  Considering  the  number  of 
these  partings  in  the  several  successive  beds  this  origin  seems  un- 
likely. Another  suggestion  is  that  they  are  wind  blown  dust  lifted 
by  cyclones  possibly  at  some  distance  from  the  coal-swamp  area. 
A third  suggestion  is  that  the  coal  swamps  sank  and  were  flooded 
with  water  to  a considerable  depth,  and  while  in  this  condition  a 
large  volume  of  mud  was  washed  in  that  instead  of  settling  at  once 
to  the  bottom  spread  out  over  several  haindred  square  miles  and 
tlien  gradually  settled.  Another  study  yet  to  be  made  is  a compar- 
ison of  the  composition  and  character  of  these  parting  clays  in  the 
coal  with  the  clay  commonly  found  below  the  coal. 

Partings  of  shale,  resulting  obviously  from  such  washing  in  of 
mud,  are  freqiient,  but  such  partings  in  coal  beds  commonly  thin 
rapidly  from  one  direction  and  disappear  within  a few  miles.  These 
partings  appear  to  be  of  a different  nature  from  the  thin  uniform 
clay  ])artings  in  the  coal.  The  clay  partings  usually  do  not  show 
steady  thickening  toward  any  point.  It  is  difficult  to  understand 
how  such  a volume  of  mud  could  have  washed  in  ajid  spread  out  so 
evenly  without  showing  a thickening  toward  some  one  point  or  in 
some  direction. 

Sandstone,  limestone,  ]»yrite,  and  iron  ore  partings  suggest  ac- 
cumulation in  water  and  lend  strength  to  the  theory  that  the  clay 
partings  will  also  l)e  found  to  have  been  deposited  from  water. 

The  commonest  binder  in  a coal  bed  is  bony  coal,  that  is,  impure 
coal  carrying  more  than  30  per  cent  ash.  If  the  ash  is  above  50 
or  60  per  cent  the  mixture  is  called  “l)one.”  A bony  coal  or  bone 
binder  may  be  from  a fraction  of  an  inch  to  several  feet  thick. 

The  cool  benches.  The  partings,  even  though  only  a fraction  of 
an  inch  thick,  do  more  than  divide  the  coal  into  benches.  Thev 
almost  always  mark  changes  in  the  conditions  of  the  swamp,  or 
in  the  surroundings,  that  result  in  changes  in  the  character  of  the 
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benches  above  and  below.  It  is  frequently  found  that  the  bottom 
bench  of  coal  is  inferior  because  higher  in  ash,  and  that  the  top 
bench  is  inferior  because  it  is  higher  in  sulphur.  It  is  perhaps  more 
commonly  true  that  the  benches  of  coal  in  the  middle  of  the  bed  are 
the  best,  and  as  a whole  the  thickest  persistent  bench  is  the  purest. 

In  studying  coal  for  coke  making  it  has  been  noted  that  in  part 
of  the  Pittsburgh  field  the  sulphur  is  highest  in  the  very  top  and 
bottom  of  the  coal  and  curiously  an  increase  in  thickness  of  the 
bed  results  in  no  increase  in  thickness  of  the  low  sult)hur  coal,  the 
increased  thickness  at  the  bottom  or  top  of  the  coal  being  uniformly 
high  in  sulphur. 


Fig.  3.  Sections  of  the  Lower  Freeport  coal  in  the  Glen  Campbell  region  of  Indi- 
ana County  to  show  variation  in  bed  section  over  3-  S.mall  area. 
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Besides  these  ditt'ereuees  in  grade  between  the  benches  differences 
in  the  character  of  the  coal  are  common.  Frequently  one  bench  is 
cannel  and  the  others  are  bitnminons,  or  one  l)ench  may  be  splint 
coal  and  the  otliers  are  bitnminons.  In  the  Bernice  field  of  Penn- 
sylvania a bed  is  part  semianthracite  and  part  bituminous. 

Figure  3 and  the  figures  in  Part  II  by  J.  D.  Sisler  show  clearly 
that  sections  of  the  same  coal  bed  may  vary  within  a very  small 
area.  On  the  other  hand,  hundreds  of  sections  of  the  Pittsburgh  coal 
show  remarkable  uniformity  of  bed  section.  Characteristically  this 
valuable  bed  consists  of  a bottom  bench  12  to  20  inches,  a parting 
thin  or  sometimes  absent,  the  “brick’’  bench  12  inches  thick,  a part- 
ing 1/4  inch,  the  “bearing-in”  bench  4 to  6 inches,  parting  i^  inch, 
the  “breast”  or  “main”  bench  2 to  10  feet,  the  main  or  over  clay  12 
inches,  a roof  division  2 to  8 feet. 

Foreign  materials  in  the  hed.  Aside  from  the  ash  which  may  be 
scattered  all  through  the  coal,  and  bands  of  clay  or  other  parting 
rock,  the  coal  frequently  contains  concretionary  and  other  bodies 
called  “coal  balls,”  “coal  apples,”  and  “sulphur  balls”  (“hardheads” 
or  “niggerheads”).  Coal  apples  and  balls  consist  mainly  of  calcium 
carbonate,  magnesium  carbonate,  iron  carbonate,  and  iron  oxide, 
with  some  clay,  shale,  or  sand.  The  sulphur  balls  consist  of  pyrite 
or  marcasite  (FeSa)  mixed  with  clay  or  sand.  Some  of  the  latter, 
when  broken,  show  the  bright,  brass-yellow  color,  “fool’s  gold,” 
characteristic  of  pyrite.  More  commonly  they  are  heavy,  but  when 
broken  show  only  a dull  black  or  dark  gray  surface,  sometimes  with 
a suspicion  of  brassy  sparkle.  These  pyrite  or  marcasite  concretions 
may  be  small  or  large,  abundant  or  widely  scattered.  Most  com- 
monly when  present  they  are  found  in  some  definite  position,  as  near 
the  top  of  the  bed  of  coal.  Where  the  coal  is  overlain  by  marine 
shales  there  may  be  so  many  of  these  sulphur  balls  in  the  roof  as  to 
constitute  nearly  the  entire  roof  material. 

Where  the  concretionary  material  is  calcareous,  making  “coal 
balls,”  it  frequently  contains  pieces  of  plants  often  well  preserved, 
and  it  is  noted  that  these  plants  may  be  of  different  kinds  from  those 
found  in  the  coal  bed,  suggesting  that  they  were  transported  from  a 
distance. 

In  a few  places  the  coal  contains  stumps  of  trees  that  originally 
grew  in  the  under  clay  of  the  coal  and  having  died  were  in  part 
buried  by  the  accumulation  of  swamp  matter. 

The  floor  of  the  coal.  The  coal  beds  of  Pennsylvania  almost  with- 
out exception  lie  on  beds  of  clay.  This  is  not  universally  true  of 
all  coal  beds,  and  while  some  present  day  peat  beds  lie  on  clay,  others 
do  not.  The  coal  in  the  block  coal  fields  of  Indiana  occurs  in  basins 
of  a few  acres  to  a square  mile  or  two.  The  smaller  basins  are 
distinctly  saucer-shaped,  and  the  bottom  of  the  coal  in  the  center 
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of  the  basin  may  be  20  or  30  feet  lower  than  on  the  edge.  The 
coal  likewise  consists  of  overlapping  benches;  the  bottom  bench  is 
commonly  confined  to  the  center  of  the  basin,  the  higher  benches 
spread  out  over  the  edges  of  the  benches  below  but  thin  out  against 
the  flanks  of  the  basin.  The  top  bench  may  pass  from  one  basin 
over  the  divide  into  the  next  basin  without  losing  in  thickness.  In 
these  basins  it  may  be  noted  that  the  coal  in  the  center  of  the  basin 
lies  on  clay,  while  that  on  the  edges  or  on  the  divide  is  commonly  on 
sandstone.  Both  the  sandstone  and  clay  show  penetration  by  the 
roots  of  coal  plants,  and  the  sandstone  commonly  shows  a distinct 
leaching  effect  as  if  acted  upon  by  the  roots  of  the  plants  constituting 
the  coal. 

The  thickness  of  the  under  clay  may  vary  without  any  relation  to 
the  thickness  of  the  coal.  In  many  areas  under  clays  exist  where 
no  coal  bed  is  known  today.  To  my  knoAvledge  no  attempt  has  been 
made  to  determine  if  under  clay  not  overlain  by  coal  and  where 
coal  does  not  appear  to  have  been  removed,  is  different  from  the 
clay  under  the  coal. 

It  is  a common  occurrence  for  the  under  clay  of  coal  to  be  under- 
lain by  a more  or  less  massive  sandstone.  Such  a sandstone  resists 
weathering,  and  being  overlain  by  clay,  coal,  and  these  in  turn 
usually  by  shale,  which  yield  readily  to  weathering,  this  combina- 
lain  by  a more  or  less  massive  sandstone.  Such  a sandstone  resists 
tate  tracing  the  coal  beds. 

The  clay  ainder  the  coal  may  be  nearly  wliite,  but  is  commonly 
drab.  It  may  be  soft  and  plastic,  or  become  soft  when  wet,  or  it  may 
be  firm  and  tough  and  hard  to  dig.  Commonly  it  is  not  horizontally 
bedded  but  mines  out  in  irregular  lumps,  often  slickensided,  showing 
that  the  clay  has  undergone  considerable  movement  within  the 
mass,  produced  either  by  horizontal  or  vertical  pressure. 

The  lighter  colored  varieties  in  particular  are  commonly  fairly 
refractory;  at  least  they  serve  to  mix  with  flint  clay  in  making  fire 
brick.  Associated  with  these  under  clays  in  places  and  at  several 
horizons  are  found  irregular  deposits  of  flint  clay.  This  variety  of 
clay  rock  is  often  highly  refractory  and  is  much  used  for  making 
high-grade  fire  brick. 

The  succession  of  sandstone,  clay,  and  coal  is  not  as  frequent  in 
Pennsylvania  as  in  some  areas.  Several  of  the  coals  in  Pennsyl- 
vania are  underlain  at  a short  distance  by  limestone;  the  two  Free- 
port and  the  Upper  Kittanning  coal  beds  are  exami)les  of  this. 

In  some  regions  much  trouble  results  from  a tendency  of  the  clay 
under  the  coal  to  soften  when  wet  and  to  ci’eep,  filling  entries  and 
preventing  mining  the  coal.  Little  trouble  of  this  kind  has  been 
noted  by  the  writer  in  Pennsylvania. 

TJie  roof  of  the  coal.  The  roof  of  the  coal  may  be  any  kind  of 
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rock,  but  most  commonly  is  shale.  These  shales  often  show  an 
abundance  of  plant  remains.  Above  the  shales  may  be  sandstone, 
limestone,  or  other  rock.  Commonly  the  shale  has  a thickness  of  10 
or  20  feet,  or  more.  When  undermined  it  may  stand  without  fall- 
ing, but  more  commonly  the  basal  part  of  the  shale  (the  “draw 
slate”)  tends  to  come  down.  The  draw  slate  which  comes  down  may 
be  only  a few  inches  thick,  and  the  rest  of  the  shale  may  stand  up, 
or  the  shale  may  all  tend  to  come  down  if  not  adequately  supported 
by  timber.  In  some  areas  the  shale  roof  is  overlain  at  a distance  of 
a few  feet  by  sandstone.  Under  these  conditions  the  shale  is  likely 
to  fall  readily,  leaving  the  sandstone  as  the  roof. 

Sandstone  may  make  the  roof  under  two  conditions : First,  the 
close  coal-forming  conditions  may  be  followed  by  subsidence  and 
that  by  in-wash  of  sandy  material  that  afterward  consolidates  into 
sandstone.  Such  a sandstone  roof  may  be  regular  and  be  associated 
with  a normal  thickness  of  coal.  Second,  the  sinking  of  the  coal 
bed  is  followed  by  an  in-wash  of  mud,  which  forms  the  shale  roof. 
This  is  followed  by  uplift  and  erosion  which  may  locally  remove  part 
or  all  of  the  shale  down  to  the  coal,  and  may  even  remove  part  or  all 
of  the  coal.  This  is  followed  by  .sinking  and  the  in-wash  of  sand. 
The  final  result  will  be  a bed  of  sandstone  lying  on  an  irregular 
erosion  surface.  In  places  the  sandstone  lies  20  to  30  feet  above 
the  coal,  then  the  bottom  of  the  sandstone  descends  sharply  to  or 
into  the  coal,  forming  the  roof  of  the  bed.  Under  these  conditions 
the  coal  under  the  sandstone  roof  is  usually  thinner  than  normal 
and  very  irregular  in  thickness.  Coal  under  such  a roof  is  spoken 
of  as  faulty.  If  such  a sandstone  is  laid  down  before  the  compacting 
of  the  coal  bed  is  completed,  or  as  is  usually  the  ca.se,  the  continued 
settling  of  the  bed  tends  to  throw  an  extra  weight  on  the  coal  under 
the  sandstone  and  to  produce  squeezing  and  disturbance  within  the 
coal.  This  in  turn  may  allow  the  entrance  of  water  carrying  .sul- 
phates in  solution,  so  that  such  coal  may  be  not  only  thin  .but 
crushed  and  dirty. 

In  some  parts  of  Pennsylvania  the  coal  is  very  “faulty,”  owing  to 
erosion  during  “coal  measure”  times.  Uplift  and  erosion  occurred 
many  times  while  the  coal  beds  were  being  laid  down.  The  effect  is 
particularly  noticeable  in  cutting  down  or  cutting  out  the  Upper 
Freeport  coal,  and  to  less  extent  the  Lower  Freeport  and  Lower 
Kittanning  coal.  8uch  an  erosion  surface  cutting  into  the  Upper 
Freeport  coal  is  well  exposed  in  the  cut  along  the  Pennsylvania 
Railroad  track  between  Freeport  and  New  Kensington.  In  the 
Punxsutawney-Reynoldsville  region  both  the  Upper  and  Lower  Free- 
port coals  have  been  extensively  removed  owing  to  erosion  which  took 
place  shortly  after  the  laying  down  of  the  Tipper  Freeport  bed.  In 


68 


one  area  near  Kevnoldsville  it  is  reported  that  drill  holes  sevei’al 
hundred  feet  apart  in  advance  of  a drainage  tunnel  showed  appar- 
ently a normal  coal  bed.  Later  when  the  tunnel  was  dug  it  was  found 
that  soon  after  passing  one  of  these  drill  holes  the  coal  ran  out 
iiito  sandstone  which  continued  almost  to  the  next  drill  hole.  Im- 
mediately after  passing  that  drill  hole  which  appeared  to  have 
entered  a block  of  coal  hardly  larger  than  a room,  sandstone  Avas 
again  encountered  and  continued  nearly  to  the  next  drill  hole. 

A considerable  area  of  the  Lower  Freeport  coal  is  cut  out  east 
of  Punxsutawney.  Veiw  similar  conditions  above  the  Lower  Kittan- 
ning are  found  in  many  areas.  Normally  a dark  shale  appears  to 
have  been  laid  down  on  top  of  the  Lower  Kittanning  coal,  and  on 
top  of  that  a small  coal.  Still  above  that  came  a sandstone.  The 
bottom  of  this  sandstone  is,  however,  quite  irregular,  and  in  a num- 
ber of  places  has  been  seen  by  the  writer  descending  sharply  to  the 
Lower  Kittanning  coal,  cutting  into  that  coal  or  cutting  it  out  en- 
tirely. West  of  Bennington  on  the  Pennsylvania  Railroad  the  Home- 
wood  sandstone  cuts  out  the  Mercer  group  of  rocks,  and  extends 
down  into  the  top  of  the  Connoquenessing.  See  Plate  IX,  A. 

The  coal  beds  are  often  limited  in  extent  by  recent  erosion,  and 
the  erosion  channels  are  later  filled  with  hill-wash  or  glacial  till, 
or  by  lake  deposits  associated  Avith  the  glaciers.  It  is  a common 
condition  in  the  coal  measure  area  of  Pennsylvania  that  soil  creeping 
down  the  hillsides  accumulates  in  the  valley  bottoms,  and  may  reach 
a depth  of  50  or  60  feet.  This  condition  may  be  entirely  unsus- 
])ected  at  the  sui'face  unless  revealed  by  the  drill.  Under  these  cir- 
cumstances coal  beds  have  frequently  been  assumed  to  continue  un- 
broken beneath  streams  until  mining  reveals  that  the  coal  has  been 
cut  out.  In  some  places  this  is  a source  of  large  danger  because 
this  valley-filling  material  is  often  full  of  water,  and  Avhen  encount- 
ered in  mining  the  water  may  floAv  into  the  mine  Avorkings.  In  one 
or  two  instances  a rush  of  water  from  this  source  has  been  very 
disastrous  both  to  life  and  property.  Within  the  glaciated  region 
such  deposits  may  be  of  Avide  extent,  so  that  it  is  not  possible  from 
the  surface  alone  to  determine  the  area  actually  Ainderlain  by  coal. 

Splittinci  bed.9.  Normally  a coal  bed  is  a definite  unit,  with  cer- 
tain characteristic  benches  and  partings,  all  contained  within  a thick- 
ness of  a few  inches  or  a few  feet.  In  all  coal  fields,  however,  ir- 
re.gularities  in  bedding  occur,  including  the  splitting  of  coal  beds. 
A single  bed  in  one  part  of  an  area  may  separate  by  increase  in 
thickness  of  a parting  into  two  beds  in  adjoining  areas.  A good 
example  of  this  is  the  Moshannon  bed  in  eastern  Clearfield  County. 
In  a large  area,  extending  from  Houtzdale  to  Morrisdale,  this  has 
been  a fine  workable  bed  apparently  solid  except  for  a thin  streak 
of  cannel  coal  in  the  middle.  This  cannel  coal  suggests  temporary 


PLATE  IX. 


A.  Stratigraiihie  irregularities  characteristic  of  the  '‘Coal  Measures.” 
Here  tlie  base  of  the  Homewood  saiidstoue  descends  shari)ly  across  the 
Mercer  shales,  cutting  them  off  diagonally.  lOvidently  after  the  Mercer 
beds  were  laid  down  they  were  lifted  out  of  the  sea  and  their  surface 
was  eroded  into  slight  valleys.  Afterwards  the  area  was  depressed  and 
sand  washed  in  wihich  later  became  the  Homewood  sandstone.  Such 
evidences  of  laud  movement  are  common  all  through  the  "Coal  Measures.” 


B.  Joint  structure  or  cleat  in  coal  bed.  Picture  shows  mining  face  of  room 
after  coal  has  been  shot  down.  Notice  long  smootli  joint  surfaces  (face  cleat) 
parallel  with  the  face  of  the  room.  At  nearly  right  angles  with  these  are  the 
short  joints  (butt  cleat),  shown  especially  well  at  top  near  center. 

Structural  features  atfectiiig  coal. 

Photogi-apli  by  courtesy  of  U.  S.  liineau  ot  Mines. 
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Fig.  4.  Sections  sliowins  splittiiio-  of  Lower  Froe- 
)H)rt  coal  bed  in  mines  on  Muddy  Creek,  Clearfield  Comity 
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Fig-.  5.  Sketch  showing  overlapping  of  coal  beds  at  one  horizon 
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flooding  but  without  the  washiiig-in  of  much  muddy  material.  Along 
Muddy  Run,  however,  this  bed  begins  to  break  into  two  benches, 
as  shown  in  Fig.  4,  and  these  benches  .separate  until  one  drill  hole 
record  is  reported  to  have  shown  them  55  feet  apart. 

Very  similar  splitting  has  been  noted  in  the  Bernice  field  of  Penn- 
sylvania, and  in  nearly  every  coal  field  in  the  world. 

Structure  or  Lay  of  Beds 

Folding.  When  laid  down  the  coal  beds  must  have  been  prac- 
tically at  water  level,  and  nearly  or  quite  horizontal.  Today,  how- 
ever, they  are  usually  inclined  at  greater  or  less  angles,  so  that  the 
water  in  a mine  will  flow  to  one  point  and  the  haulage  may  be  with 
or  against  the  grade.  In  Pennsylvania  a period  of  crustal  folding 
came  at  the  end  of  the  Carboniferous  Age.  During  this  period  were 
produced  the  great  folds  that  resulted  in  most  of  the  rocks  on  the 
Allegheny  Front  and  eastward  being  turned  at  high  angles,  and 
crushed,  broken,  or  greatly  crumpled.  West  of  the  Allegheny  Front 
the  beds  were  only  gently  folded.  The  folds  are  known  as  anticlines 
and  synclines,  an  anticline  being  an  up-fold  or  ridge,  a syncliue  a 
down-fold  or  basin.  The  dip  or  pitch  of  the  rocks  may  range  from  a 
very  few  feet  to  the  mile  to  as  high  as  400  or  500  feet  to  the  mile. 
A single  fold  may  be  5 to  10  miles  wide,  and  of  very  great  length. 
Indeed,  it  is  thought  that  the  fold  responsible  for  Chestnut  Ridge 
can  be  traced  from  north-central  Pennsylvania  through  West  Vir- 
ginia and  Kentucky  into  Illinois,  and  even  farther  west.  Most  of 
the  anticlines  or  synclines,  however,  are  relatively  short,  from  5 
to  25  miles  long.  Even  where  long  the  position  of  any  one  rock 
along  the  crest  of  any  one  anticline  is  not  constant,  but  rises  and 
falls  until  at  the  end  of  an  anticline  it  noses  down,  or  at  the  end 
of  a syncline  it  tips  up.  On  the  crest  of  long  anticlines  there  are 
many  structurally  low  places  or  saddles. 

Jointing.  Rocks  that  have  been  under  horizontal  pressure  usually 
break  in  vertical  planes.  Such  breaks,  called  joints,  may  be  tight 
or  open,  but  usually  divide  the  bedded  rocks  in  blocks  with  parallel 
sides.  These  planes  affect  the  coal  beds  as  well  as  the  other  rocks. 
In  the  coal  beds  they  are  commonly  called  “cleat.”  This  cleat  con- 
sists of  two  sets  of  parallel  joints,  commonly  not  quite  at  right  angles 
to  each  other  though  usually  vertical  to  the  bedding.  These  faces, 
in  some  coal  fields  at  least,  appear  to  be  definitely  related  to  the 
structure  and  maintain  almost  exactly  the  same  directions  over 
large  areas.  In  mining,  the  coal  usually  breaks  away  from  the  bed 
along  these  joint  planes.  The  two  sets  of  joints  are  of  unequal  im- 
portance ; one  is  usually  much  more  pronounced  than  the  other,  pro- 
ducing larger  and  more  continuous  faces  as  seen  in  the  mine.  This 
joint  is  commonly  known  as  the  face  joint  or  cleat.  The  other  joints. 
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known  as  butt  joints  or  cleat,  commonly  break  at  the  face  joints, 
running  only  from  one  face  joint  to  the  next.  In  the  old  system  of 
band  mining,  and  to  a lesser  extent  in  machine  mining,  these  joints 
play  a large  part  as  they  help  to  loosen  the  coal  when  it  is  mined 
and  to  guide  the  miner  in  keeping  his  room  sides  straight  and  true. 
In  block  coals,  which  include  the  cannel  coal  of  Pennsylvania  and 
the  block  coal  of  Indiana,  these  joints  may  extend  continuously  the 
whole  thickness  of  the  bed,  so  that  it  is  possible  to  take  out  blocks 
of  coal  as  high  as  the  bed  is  thick,  and  as  large  as  can  be  handled 
in  the  mine. 

Faults.  Kefereuce  here  is  made  not  to  “faulty  coaP’  in  the  mine, 
which  may  be  the  result  of  several  causes,  but  to  breaks  in  the  earth’s 
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Fig.  G.  Faults  in  tlio  Houtzdale  quadrangle,  Pennsylvania. 

a.  Faults  in  Plane  mine  near  Mineral  Spring. 

b.  Faults  between  Houtzdale  and  Osceola  on  a NE-SW 

lino  through  Moshannon. 

c.  Faults  along  Whiteside  Run. 

d.  Trace  of  fault  in  Eureka  No.  5 mine  showing  dr.ag. 

e.  Sketch  in  mine  at  Bigler. 


crust  involving  both  the  coal  beds  and  other  rocks,  with  displacement 
along  the  break.  Such  faults  are  common  near  the  Allegheny  Front, 
and  less  common  elsewhere.  Figure  G shows  examples  of  these 
faults  in  eastern  Clearfield  County. 
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As  shown  in  the  figure,  these  faults  displace  the  coal  from  a few 
feet  to  125  feet.  Other  faults  not  here  shown  make  a displacement 
of  200  feet  or  more.  As  shown  in  A of  the  figure,  these  faults  have 
the  apparent  form  of  what  the  geologist  calls  normal  faults,  faults 
in  which  rocks  on  one  side  of  a break  have  dropped  relative  to  those 
on  the  other  side.  Examined  in  the  mine,  it  is  noticed  that  scratches 
produced  by  the  sliding  of  the  rocks  on  one  side  of  the  fault  against 
the  rocks  on  the  other  side  are  nearly  horizontal,  indicating  that 
the  movement  was  not  downward  but  involved  large  horizontal 
thrust.  Indeed,  a study  of  these  faults  leads  to  the  conclusion  that 
they  are  not  the  result  of  stretching  the  earth's  surface  and  tliere- 
fore  not  normal  faults,  but  the  result  of  difference  in  yielding  to 
pressures  along  the  line  of  the  fault  by  the  rocks  on  either  side. 
Apparently  the  rocks  on  one  side  have  buckled  up  while  those  on 
the  other  side  have  buckled  down  or  what  is  more  probable  have 
shortened  without  buckling  as  the  actual  shortening  in  any  instance 
would  amount  to  only  a few  inches.  Faults  produced  by  pressure 
are  commonly  called  “reverse”  faults.  These  faults,  however,  do 
not  have  the  ordinary  form  of  reverse  faults.  Some  of  these  faults 
can  be  traced  from  one  end  to  the  other  within  a single  mine.  Some 
of  them  are  many  miles  long.  As  a rule  they  are  not  clearly  evident 
upon  the  surface  but  are  disclosed  only  by  mining  operations.  In 
a few  places  the  movement  along  the  fault  has  been  just  sufficient 
to  place  the  broken  edge  of  one  bed  against  the  edge  of  another  bed, 
and  mining  is  carried  from  the  one  bed  to  the  other  with  little  or  no 
break,  sometimes  greatly  puzzling  the  miners  over  the  apparent 
sudden  change  in  the  character  of  the  bed.  As  a rule  these  faults 
do  not  appear  to  have  affected  the  coal  beds  and  rocks  on  either 
side  of  the  break  for  more  than  a few  inches  or  a foot.  Figure  6d 
shows  conditions  in  Eureka  No.  5 mine  south  of  Houtzdale  where, 
along  a fault  with  a throw  of  125  feet,  the  broken  edge  of  coal  was 
displaced  at  one  place  for  only  about  2 feet  back  from  the  fault  face. 
At  other  places  the  strata  are  bent  downward  5 or  6 feet  so  that  the 
roof  of  the  coal  descends  nearly  or  quite  to  the  level  of  the  floor. 
In  nearly  all  places  a stringer  of  coal  extends  down  or  up  the  fault 
plane,  usually  mixed  with  clay,  from  the  underclay  of  the  coal.  In 
some  places  it  has  been  possible  to  detect  the  presence  of  faults  at 
distances  of  50  or  60  feet  from  the  fault  plane  by  slickensiding  in 
the  coal  and  also  by  certain  slight  changes  in  the  coal  as  though  it 
had  been  somewhat  affected  by  heating,  though  analysis  of  this  coal 
does  not  appear  to  indicate  a higher  percentage  of  flxed  carbon  or 
a smaller  percentage  of  volatile  matter.  Locally  a fault  may  branch 
into  two  faults.  One  near  Houtzdale  with  a 50-foot  displacement 
divides  into  tAvo  faults,  one  with  a 20-foot  and  the  other  Avith  a 30- 
foot  throAA". 
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Grunhed  coal.  I’ressures  that  produce  faulting  or  rock  folding 
may  crush  the  coal,  sometimes  greatly  thickening  a coal  bed  in  so 
doing.  Here  and  there  near  Coalport,  Clearfield  County,  such  thick- 
ening and  thinning  is  displayed ; but  in  the  anthracite  region  and  in 
other  areas  earth  movements  have  resulted  in  thickening  beds  in 
some  places  and  thinning  them  in  others.  In  the  anthracite  region 
at  one  point  a 20  foot  bed  is  thickened  to  over  100  feet.  A very  thin 
bed  at  Rockwood,  Tennessee,  has  thickened  similarly.  Figure  7 was 
drawn  from  the  rocks  in  a cut  along  the  New  York  Central  Railroad 
near  McGees  Mills,  Clearfield  County,  showing  what  this  pressure 
may  do  locally. 


Fig.  1.  Crushing  and  folding  of  shales,  coal,  and  sandstones  underlying  a 
massive  sandstone  that  would  not  yield  to  the  folding  pressure. 


Veins  in  coal.  In  at  least  two  ])laces  in  Pennsylvania,  coal  beds 
are  penetrated  by  veins  of  igneous  rock,  one  in  Indiana  County  and 
the  other  in  Fayette  County.  This  rock  at  Dixonville,  Indiana  Coun- 
ty, probably  was  not  very  hot  when  it  penetrated  the  coal  because 
where  the  vein  is  4.5  feet  thick  the  coal  is  coked  slightly  for  about 
eight  inches  adjacent  to  the  vein.  In  some  places  similar  veins  of 
igneous  rock  have  not  only  penetrated  the  coal  but  forced  their  way 
along  the  bedding  planes  above  or  below  the  coal,  and  near  enough 
so  that  the  heat  has  changed  the  coal  either  to  anthracite  or  natural 
coke. 

Pressure  has  in  many  places  produced  crevices  in  the  coal.  Clay 
from  below  the  coal  has  been  squeezed  into  some  of  these  forming 
clay  veins;  into  other  crevices  from  the  top  sand  has  washed  form- 
ing “sand  veins,”  or  “rock  spars.”  These  clay  veins  and  sandstone 
veins  may  be  of  very  irregular  thickness  and  shape.  In  some  beds 
the  number  of  these  veins  render  the  coal  unmineable. 

“Horses,”  “rolls,”  etc.  In  addition  to  these  vein-like  inclusions 
of  clay  and  sandstone,  coal  beds  are  subject  to  many  other  irregular- 
ities caused  by  pressure  and  erosion. 

In  many  mines  these  “rolls”  of  the  roof  or  floor  are  places  where 
the  roof  or  floor  bulges  down  or  up  or  becomes  roily,  or  there  may 
be  irregular  masses  of  clay,  especially,  or  of  sandstone  or  other  rock 
included  in  the  coal  bed.  In  most  instances  the.se  are  due  to  pres- 
sure which  has  fractured  the  coal  and  squeezed  into  fractured  places 
clay  or  other  material  from  the  advancing  rocks. 
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Weathering  of  Beds 

It  is  well  known  that  where  a coal  bed  outcrops  the  coal  is 
changed  both  physically  and  chemically.  Physically  the  structure 
breaks  down,  the  coal  tends  to  disintegrate  at  the  surface  to  a black 
mass  which  is  called  a “coal  bloom.”  However,  a little  of  this  black 
powder  broken  on  the  finger  nail  will  commonly  reveal  bright  frac- 
ture surfaces.  The  weathering  also  tends  to  change  the  iron  sul- 
phide or  pyrite  into  iron  oxide.  Thin  films  of  iron  oxide  on  the 
surface  of  the  coal  have  irridescent  colors  and  give  the  name  “pea- 
cock coal.”  Coals  which  normally  are  coking  become  non-coking 
on  the  weathered  outcrop. 


ACxE  OF  COAL 

Geologic  time  scale.  The  table  on  the  next  page  is  a general  time 
scale  of  the  eras,  ages,  and  periods,  with  the  locality  where  minable 
coal  of  each  period  is  found. 
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Geologic  Time  Scale 
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15th  or  Quaternary 


14th  or  Upper  Tertiary 


13th  or  Lower  Tertiary 


12th  or  Upper  Cretaceous 


11th  or  Lower  Cretaceous 


10th  or  Jurassic 
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5th  or  Devonian 


4th  or  Silurian 


3rd  or  Ordovician 


2nd  or  Canadian 


1st  or  Cambrian 


Pre-Cambrian 


Where  coal  of  period  is  found 


New  Zealand,  Borneo. 


Alabama,  Mississippi,  Montana,  Louisiana,  Cali- 
fornia, Alaska,  France,  Oermany,  Italy,  Switz- 
erland, Bohemia,  Austria,  Kussia,  Japan, 
Siberia,  Philippines,  Borneo,  New  Zealand. 


Culf  States,  Kocky  Mountain  States,  Great 
Plains  and  Pacific  Coast  States,  Alaska,  West- 
ern Canada,  Mexico,  Peru,  Colombia,  Fcuador, 
Venezuela,  Central  America,  most  Luropean 
States,  Arabia,  Malay  Peninsula,  Java,  Borneo, 
New  Zealand,  Tasmania. 


Texas,  all  Rocky  Mountain  and  Great  Plains 
States,  Western  Canada,  France,  Servia,  Austria, 
Spain,  Japan. 


Wyoming,  Montana,  South  Dakota,  Western 
Canada,  Servia,  Bulgaria,  Spain,  Southern 
Australia. 


Montana,  Alaska,  Greenland,  Italy,  France, 
Spain,  Servia,  Portugal,  Nonvay,  Austria, 
Hungary,  Russia,  India,  Japan,  Chosen,  Man- 
churia, Africa,  New  Zealand,  Tasmania,  New 
South  Wales. 


Virginia,  North  Carolina,  Mexico,  France,  Den- 
mark, Italy,  Spain,  Austria,  Sweden,  Australia, 
Tasmania,  Africa,  (a  little  in  Pennsylvania). 


Pennsylvania,  West  Virginia,  Ohio,  Prance, 
Saxony,  Bohemia,  India,  China,  Manchuria, 
Australia,  Africa. 


Rhode  Island,  Pennsylvania,  and  Appalachian 
States,  Mississippi  Valley  States,  Eastern  Can- 
ada, Brazil,  Uraguay,  Great  Britain,  Prance, 
Germany,  Belgium,  Austria,  Spain,  Portugal, 
Russia,  etc.,  etc. 


Virginia,  Scotland,  Ireland,  France,  Russia, 
Spitzbergen,  ’I'urkestan,-  unimportant  beds  in 
Pennsylvania. 


Norway,  Russia. 
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Age  of  Pennsylvania  coals.  The  commercial  coals  of  Pennsylvania 
all  belong  in  the  middle  Carboniferous  or  Pennsylvanian  system  or 
“Coal  Measures,”  and  the  basal  Upper  Carboniferous  or  Permian. 
A little  coal  occurs  in  the  6th  period,  or  Lower  Carboniferous  (Mis- 
sissippian).  In  places  coal  beds  of  this  age  are  of  workable  thick- 
ness, but  whei’e  of  workable  thickness  these  coals  invariably  proved 
to  be  too  irregular  or  of  too  low  grade  for  working  under  present 
conditions.  A little  coal  is  also  found  in  the  rocks  of  the  9th  period 
or  Triassic.  At  most  places  these  latter  beds  are  only  a few  inches 
thick,  but  in  a few  places  beds  a foot  thick  or  more  have  been  found. 

Age  of  coals  elsewhere.  The  coal  of  all  the  Appalachian  States 
and  the  Mississippi  Valley  belongs  in  the  7th  period,  but  the  coal 
of  the  Great  Plains  and  Rocky  Mountain  region  belongs  mainly  in 
the  Upper  Mesozoic  and  Lower  Cenozoic,  particularly  in  the  12th 
period,  or  Upper  Cretaceous,  or  in  the  13th  period,  or  Lower  Ter- 
tiary. The  principal  coal  fields  of  Europe  are  also  those  of  the  7th 
period  or  Coal  Measures.  The  coals  of  the  later  ages  are  commonly 
of  lower  rank,  those  of  the  Lower  Tertiary  usually  being  lignite  or 
subbitumiuous  coal,  though  locally  coals  of  high  rank  of  this  age 
are  found. 

Geological  liisiory  of  Pennsylvania  coal  fields.  The  coal  of  Penn- 
sylvania is  believed  to  have  been  laid  down  in  widespread  swamps 
during  the  7th  and  8th  periods  which  formed  the  Middle  and  Upper 
Carboniferous.  During  those  periods  the  whole  eastern  and  central 
part  of  the  United  States  appears  to  have  been  in  critical  adjust- 
ment to  sea  level,  now  above  and  now  below,  with  sinking  dominat- 
ing over  uplift,  leading  to  the  gradual  accumulation  of  beds  of  coal 
and  of  the  accompanying  shales,  sandstones,  limestones,  and  clays. 
L'plift  might  bring  the  recently  deposited  sediments  of  coal  swamps 
just  up  to  water  level  and  prevent  any  erosion,  or  the  uplift  may 
have  been  high  enough  above  sea  level  to  allow  considerable  erosion. 

The  rocks  laid  down  in  the  lower  part  of  the  7th  period  are  lack- 
ing in  western  Pennsylvania,  owing  to  that  area  having  been  up- 
lifted and  above  sea  level  during  early  Pennsylvanian  time.  The 
coals  of  Alabama,  Tennessee,  of  the  Pocahontas  and  New  River  dis- 
trict of  West  Virginia,  and  the  lower  Lykens  coals  of  the  Pennsyl- 
vania anthracite  region  were  laid  down  while  western  Pennsylvania 
was  still  above  sea  level.  Then  came  settling  in  that  area  followed 
by  the  laying  down  of  the  coals  found  there  today. 

The  end  of  the  Permian  or  earlier  saw  all  of  the  rocks  in  what  is 
now  Pennsylvania  undergoing  folding  .and  crushing  api)arently  from 
the  southeast.  Probably  there  was  a deep  basin  lying  east  of  the 
Allegheny  Front  in  which  the  Lower  and  Middle  Cambrian  and  pre- 
Cambrian  rocks  were  laid  down  to  a depth  of  perhaps  20,000  feet. 
When  the  rocks  of  the  State  underwent  this  gigantic  squeezing  move- 
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ment  the  western  border  of  this  early  basin  appears  to  have  served 
as  a buttress  preventing  the  close  folding  of  the  rocks  west  of  that 
buttress.  Accordingly  today  we  find  the  rocks  east  of  the  Allegheny 
Front  folded  into  steep-flanked  anticlines  and  synclines  with  many 
faults,  while  west  of  the  Allegheny  Front  the  folds  are  gentle  and 
involved  only  a very  few  feet  of  shortening  between  the  Allegheny 
Front  and  the  western  border  of  the  State. 

This  movement  may  have  continued  during  a large  part  of  the  8th 
period,  and  possibly  all  of  the  earlier  part  of  the  9th  period,  or 
Triassic.  It  is  probable  that  as  the  rocks  were  uplifted  by  the  fold- 
ing, which  went  on  very  slowly,  they  were  at  the  same  time  being 
eroded,  and  this  erosion  may  have  gone  on  fast  enough  to  prevent 
their  ever  reaching  anything  like  the  mountainous  height  that  would 
be  implied  if  the  tops  of  the  folds  were  completely  restored.  If  such 
erosion  had  not  taken  place,  some  of  the  folds  east  of  the  Allegheny 
Front  possibly  would  have  reached  elevations  above  sea  level  of 
25,000  to  40,000  feet.  Granting  that  the  time  of  the  uplift  was  long 
and  that  the  erosive  action  nearly  kept  pace  with  the  upfolding  of 
the  recently  deposited  beds,  it  is  probable  that  the  top  of  the  arches 
formed  by  the  folding  never  were  more  than  a few  thousand  feet 
above  sea  level.  During  Mesozoic  time  erosion  continued  to  eat  away 
and  carry  off  the  tops  of  those  folds,  with  the  result  that,  probably 
in  later  Mesozoic  time,  the  whole  State  was  reduced  to  a nearly  level 
plain.  The  eroding  of  the  upper  parts  of  these  folds  meant  the  re- 
moval not  only  of  great  volumes  of  rock  but  of  a very  considerable 
part  of  the  beds  of  coal,  so  that,  in  the  eastern  part  of  the  State,  only 
fragments  remain  as  found  today  in  the  anthracite  fields  and  in  the 
Broad  Top  field.  Since  that  time,  probably  during  the  Tertiary, 
this  State  has  been  subject  to  uplift  occurring  in  stages  separated 
by  long  periods  of  quiet.  Each  uplift  caused  the  rivers  to  deepen 
their  channels  and  each  quiet  period  eventually  effected  the  widen- 
ing of  their  valleys.  Some  of  these  periods  of  uplift  were  sufficient 
to  remove  nearly  all  traces  of  the  earier  level  planes  and  succeeding 
stable  condition  produced  new  planes.  The  hilltops  of  western  Penn- 
sylvania west  of  Chestnut  Ridge  are  remnants  of  a plane  developed 
during  one  of  these  later  periods  of  quiet.  The  flat  crest  of  Chestnut 
and  Laurel  ridges,  and  of  Allegheny  Mountain  belong  to  one  of  the 
earlier  planes  of  erosion.  This  general  uplift  has  continued  by 
stages  to  the  present. 

The  region  of  the  Ohio,  Allegheny,  and  Monongahela  rivers  has 
been  involved  in  changes  produced  by  the  two  or  more  glaciers  that 
entered  the  State  from  the  northwest.  Before  the  Glacial,  or  15th 
period,  the  Monongahela  and  upper  Ohio  are  believed  to  have  turned 
northward  up  the  Beaver  Valley  and  out  the  Grand  River  into  the 
Erie  Basin.  The  upper  Allegheny  ran  into  the  eastern  part  of  the 
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Erie  Basin.  Clarion  Kiver  was  then  the  northernmost  head  of  Alle- 
gheny Kiver.  The  lirst  advance  of  the  ice  closed  all  of  these  outlets 
temporarily,  flooding  the  region  about  Pittsburgh,  and  up  the  Alle- 
gheny, the  Monongahela  and  other  valleys,  and  tilling  the  valleys 
with  debris  from  the  melting  edges  of  the  glaciers.  In  this  way 
the  high  river  gravels  found  in  the  Allegheny  and  Ohio  valleys,  and 
similar  gravels  on  the  old  bends  of  the  Monongahela  were  accumu- 
lated. The  first  ice  must  have  blocked  the  northward  passage  of 
these  streams  long  enough  for  the  Ohio  to  find  an  oiitlet  by  its 
present  course,  and  to  cut  a channel  deep  enough  to  prevent  a re- 
turn to  the  old  channel  up  the  Beaver  after  the  retreat  of  the  ice. 

At  the  time  of  the  earlier  ice  advance  the  drainage  of  the  upper 
Ohio  at  Pittsburgh  was  running  in  rock  cut  channels  about  200  feet 
above  the  present  river  level.  The  broad  flat  extending  from  Brad- 
dock  past  Edgewood,  East  Liberty,  Schenley,  is  one  of  the.se  old 
channels  since  abandoned  for  the  shorter  course  by  way  of  Home- 
wood,  and  Hazelwood.  Between  the  first  and  second  advance  of 
the  ice,  enough  time  elapsed  for  the  rivers  to  deepen  their  valleys  not 
only  to  the  present  river  level  but  25  to  100  feet  lower.  During  the 
second  advance  of  the  ice  a vast  quantity  of  sand,  gravel,  and  clay 
was  poured  down  the  Allegheny  River,  filling  that  river  valley  to 
a considerable  depth.  Later  erosion  has  more  or  less  cleared  out 
that  valley,  but  has  left  a large  volume  of  gravel  under  the  river 
and  some  along  the  river  banks.  The  immediate  banks  of  the  rivers 
of  the  Pittsburgli  region  therefore  date  from  the  time  between  the 
two  ice  advances. 
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THE  BITUMINOUS  COAL  DEPOSITS  OF  PENNSYLVANIA 

General 

Location  and  extent.  The  bituminous  coal  field  of  Pennsylvania 
covers  most  of  western  Pennsylvania,  extending  from  the  southwest 
corner  northward  almost  to  Lake  Erie  and  eastward  to  the  Allegheny 
Front,  and  northeastward  to  the  southern  boundary  of  New  York, 
and  eastward  through  the  north-central  counties  of  the  State.  The 
area  is  about  14,200  square  miles.  This  field  forms  the  northeastern 
end  of  the  Appalachian  Coal  Region,  which  in  turn  is  a part  of  the 
Eastern  Coal  Province.  The  coal  bearing  rocks  cover  practically 
all  of  Greene,  Washington,  Westmoreland,  Beaver,  Lawrence,  Butler, 
Armstrong,  Jeffenson,  Indiana,  Clearfield  and  Cambria  counties,  the 
greater  part  of  Fayette,  Somerset,  Elk,  Clarion  and  Mercer  counties, 
besides  parts  of  Crawford,  Venango,  Forest,  Warren,  McKean,  Cam- 
eron, Blair,  Huntingdon,  Bradford,  Fulton,  Centre,  Clinton,  Potter, 
Lycoming,  Tioga  and  Brafiford  counties. 

The  boundary  of  the  coal  field  is  extremely  irregular.  On  the  north 
the  .boundary  runs  from  the  northwest  corner  of  Crawford  County 
across  Warren  and  McKean  to  Potter  and  Clinton  counties,  thence 
extends  as  outlying  patches  into  Tioga,  Bradford  and  Lycoming  coun- 
ties. From  Clinton  County  the  boundary  follow's  the  Allegheny 
Front  south w'ard  through  Centre  County,  and  betw^een  Cambria  and 
Blair  and  Somerset  and  Bedford  counties.  East  of  the  latter  line 
is  the  Broad  Top  field  in  Huntingdon,  Bedford  and  Fulton  counties, 
lying  about  30  miles  east  of  the  main  field  and  having  an  extent  of 
about  50  square  miles.  As  here  defined  the  bituminous  field  does  not 
include  the  semi-anthracite  (Bernice)  field  of  Sullivan  County. 

Growth  in  knowledge  of  the  field.  Knowledge  of  the  bituminous 
coal  field  of  Pennsylvania  has  been  obtained  mainly  through  the 
w'ork  of  four  State  Geological  Surveys,  and  of  the  United  States 
Geological  Survey.  The  first  State  Survey  was  active  from  1836  to 
1842  and  again  from  1851  to  1854.  The  main  results  of  this  work 
were  published  in  1858  in  tw'o  large  quarto  volumes.  This  survey 
determined  the  general  geology  of  the  State,  though  almost  no  de- 
tailed work  w'as  done. 

In  1874  the  Second  Geological  Survey  of  the  State  was  provided 
for  on  a liberal  scale,  and  lasted  for  13  years.  This  Survey  pub- 
lished the  results  of  each  season’s  work  as  fast  as  possible.  The  coal 
field  was  covered  by  a series  of  county  reports,  usually  accompanied 
by  more  or  less  detailed  county  maps. 

In  1899  the  State  again  appropriated  for  geological  work,  this 
time  in  cooperation  with  the  United  States  Geological  Survey.  This 
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Survey  provided  first  for  detailed  topographic  mapping  on  the  scale 
of  approximately  1 mile  to  the  inch,  followed  by  detailed  geological 
mapping.  Mapping,  both  topographic  and  geologic,  followed  quad- 
rangular areas  of  15"  of  latitude  and  longitude.  This  cooperative 
survey  continued  until  1908  when  the  Third  or  “Commission”  State 
Geologic  Survey  was  establishe<l  by  law.  Lack  of  funds  greatly 
restricted  work  by  that  Survey.  In  addition  to  the  cooperative  work 
done  by  the  U.  S.  Geological  Survey,  that  Survey  has  from  time  to 
time  carried  on  independent  topographic  and  geologic  work  in  the 
coal  fields  of  Pennsylvania.  A summary  of  the  history  and  general 
results  of  the  cooperative  work  in  Pennsylvania  was  published  in 
the  Report  of  the  Topographic  and  Geologic  Survey  Commission  of 
Pennsylvania  for  1906-1908.  The  detailed  results  of  the  cooperative 
work  have  been  published  by  the  U.  S.  Geological  Survey  in  the  form 
of  folios  and  bulletins.  In  addition  the  Third  State  Survey  pub- 
lished a number  of  bulletins. 

In  1919  an  Act  was  passed  by  the  General  Assembly  creating  a 
new  Topographic  and  Geologic  Survey  and  abolishing  the  old  Survey 
This  may  be  known  as  the  fourth  Geologic  Survey,  and  its  publi- 
cations are  published  under  the  heading  Pennsylvania  Geological 
Survey,  Fourth  Series.  Since  the  organization  of  this  Survey  de- 
tailed mapping  has  been  done  by  it  on  the  Pittsburgh,  Greensburg, 
and  Meyersdale  quadrangles,  and  by  the  United  States  Geological 
Survey  on  the  Somerset,  Windber,  New  Kensington,  Butler,  and 
Zelienople  quadrangles.  The  State  Survey  cooperated  in  the  work 
in  the  New  Kensington  quadrangle.  In  addition  Mr.  James  D.  Sis- 
ler  of  the  State  Survey  visited  nearly  all  of  the  coal  mining  areas 
of  Pennsylvania,  traveling  some  10,000  miles  and  studying  the  coat 
mines  in  those  areas.  Later,  under  cooperative  agreement  with  the 
United  States  Coal  Commission  named  by  President  Harding,  he 
revisited  the  several  coal  mining  districts  of  Pennsylvania,  study- 
ing mining  methods  and  mining  losses.  These  studies  led  to  the 
publication  of  two  bulletins.’^ 

In  1921  Mr.  E.  G.  Hill  spent  the  sximmer  in  obtaining  coal  samples 
from  mines  which,  under  a cooperative  agreement  with  the  U.  S. 
Bureau  of  Mines,  were  analyzed  by  the  Bureau  at  Pittsburgh.  In 
1922  this  work  was  continued  by  Mr.  Hill  and  by  L.  D.  Woodworth. 
All  told  271  mines  were  sampled  and  755  samples  were  cut.  These 
likewise  were  analyzed  in  the  Pittsburgh  laboratory  of  the  U.  S. 
Bureau  of  Mines.  In  addition,  cooperation  was  established  with 
the  State  Department  of  Mines,  and  the  several  mine  inspectors  as 
they  visited  mines  within  their  district  made  notes  on  the  mines 
visited.  Copies  of  these  notes  were  filed  with  the  Geological  Survey 

^Bituminous  Coal  Losses  and  Mining  Metli<tds  in  Pennsylvania,  bv  James  1).  Sisler:  Perm. 
Geol.  Survey,  Bull.  M4.  1924. 

Bituminous  Coal  Fields  of  Pennsylvania,  by  James  D.  Sisler:  Penn.  G'eol.  Survey,  Bull.  M 6, 
Pt.  II,  1926. 
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and  have  been  used  extensively  in  the  preparation  of  Part  II  of 
this  report.  In  addition,  the  author  had  drawn  heavily  upon  a con- 
siderable volume  of  unpublished  information  obtained  by  the  State 
Geologist  and  othei'S,  during  earlier  years  under  the  cooperative 
agreement  which  existed  between  the  IT.  S.  Geological  Survey  and 
the  Topographic  and  Geologic  Survey  Commission  of  Pennsylvania. 
This  includes  many  detailed  maps  and  notes  on  the  Houtzdale,  Cur- 
wensville,  and  New  Castle  quadrangles. 

THE  COAL  MEASUKES 

General  character  of  rocks.  The  rocks  of  the  coal  measures  of 
Pennsylvania  are  sandstone,  shale,  limestone,  clay  and  coal.  They 
occur  in  beds  of  irregular  thickness  and  lateral  extent  in  repeated 
series  irregularly  disposed  one  abov^e  the  other.  The  succession  most 
commonly  found  is : sandstone,  limestone,  clay,  coal,  shale,  sand- 
stone, in  ascending  order.  This  order  may  be  varied  indefinitely,  but 
is  found  more  commonly  than  any  other.  The  relation  of  the  clay 
and  coal  is  almost  invariable,  though  clay  is  also  found  in  other 
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Fig.  8.  Irregularity  of  strata  above  Upper  J'reeport  coal,  from  wells  in  a 
single  township,  Jefferson  County. 
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positions.  Shale  and  sandstone  make  np  the  bulk  of  the  series  of 
rocks.  The  shale  ranges  from  fine  grained  clay  shale  to  sandy  shale 
or  shaley  sandstone.  Most  of  the  coal  measure  shales  carry  a high 
percentage  of  sand.  The  sandstones  range  from  the  fine  grained 
shaly  sandstone  just  mentioned  to  conglomerate.  The  latter  seldom 
has  pebbles  over  1 inch  in  diameter.  The  finer  grained  sandstones 
may  carry  a large  admixture  of  clay  matter  and  weather  readily, 
while  the  coarse  grained  sandstones  as  a rule  contain  little  but  pure 
sand,  commonly  cemented  by  iron,  which  tends  to  discolor  the 
characteristic  gray  with  yellow  or  red  bands  or  blotches.  The  in- 
dividual beds  of  sandstone  rarely  have  a thickness  of  more  than  50 
feet.  The  shale  beds  may  be  thicker.  The  sandstone  beds  may  have 
a very  local  development,  often  mere  lenses,  whose  thickness  is  an 
appreciable  percentage  of  their  horizontal  extent  or,  more  often,  a 
sandstone  bed  may  be  traced  from  a fraction  of  a mile  to  several 
miles.  Less  frequently  it  is  possible  to  trace  the  sandstone  a score 
or  several  score  of  miles  without  visible  intei’ruption,  or  break.  The 
coarse  grained  sandstones  commonly  have  a wider  hoiuzontal  ex- 
tent than  the  finer  grained  sandstones.  As  a result  of  this  irregu- 
larity in  the  thickness  of  the  shales  and  sandstones  especially,  rock 
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sections  on  opposite  sides  of  a hill  or  otf  a valley  or  from  adjacent 
drill  holes  often  have  little  resemblance. 

The  limestone,  clay  and  coal  beds  are  ninch  more  regiilar  than  the 
shales  and  sandstones.  The  limestones  are  commonly  thin  or  lacking 
in  the  eastern  part  of  the  held  but  are  more  numerous,  more  per- 
sistent and  thicker  toward  the  west.  On  the  contrary  the  shales  and 
sandstones  are  thicker  at  the  east  and  become  thinner,  taking  the 
section  as  a whole,  toward  the  west.  The  clays  immediately  under- 
lying the  coal  beds  are  the  most  persistent  of  any  of  the  strata,  and 
in  some  instances  it  seems  almost  possible  to  trace  single  beds  en- 
tirely across  the  field  within  their  uneroded  area.  Next  to  the  clay 
beds  in  persistence  are  the  coal  beds,  to  be  described  beyond. 

Thickness.  The  tofal  thickness  of  coal  measure  rocks  in  western 
Pennsylvania  is  between  2,.500  and  3,000  feet.  Sandstone,  shale, 
and  limestone  alternate  all  through  the  section,  but  as  a rule 
sandstone  predominates  in  the  basal  portion,  while  on  the  whole 
shale  dominates  the  rest  of  the  section.  Probably  shale  forms 
two-thirds  of  any  considerable  section  of  the  rocks.  On  the 
average  limestone  forms  hardly  one-tenth  of  the  rocks.  It  is 
less  abundant  in  the  lower  part  of  the  section  and  of  greater  thick- 
ness in  the  upper  part  of  the  section.  Coal  beds  are  found  in  all 
parts  of  the  section  but  the  thicker  beds  occur  mainly  in  two  belts, 
the  upper  commonly  a little  under  400  feet  thick,  the  lower  about 
300  feet  thick  separated  by  about  600  to  900  feet  of  rocks  in  which 
the  coals  are  commonly  thin.  Above  the  upper  belt  are  1,100  to 
1,200  feet  of  rocks,  found  only  in  the  extreme  southwest  corner  of 
the  State.  Below  the  lower  belt  are  100  to  300  feet  of  rocks,  of 
which  the  upper  100  feet  underlies  the  whole  field  while  the  greater 
thickness  is  found  only  in  the  west  or  northwest  part  of  the  field. 
This  difference  is  due  to  irregularity  of  the  siirface  on  which  the 
Coal  Measures  were  laid  down,  or  to  differential  sinking  of  that  sur- 
face during  the  laying  down  of  these  lowest  rock,  or  to  both. 

Subdivision  of  Coal  Measures.  The  early  Surveys  called  the  two 
principal  belts  of  coal-bearing  rocks  in  Pennsylvania  the  “Upper” 
and  “Lower  Productive  Measures.”  Later  the  lower  belt  was  called 
tbe  Allegheny  group,  from  its  exposures  along  Allegheny  Eiver,  and 
the  upper  was  called  the  Monongahela  group  from  its  outcropping 
on  Monongahela  Eiver.  The  intermediate  beds  were  at  first  called 
and  “Lower  Productive  IMeasures.”  Later  the  lower  belt  was  called 
group,  from  the  outcrops  on  the  river  of  that  name.  The  rocks  above 
the  Monongahela  group,  at  first  called  the  Upper  Barren  Measures, 
are  now  called  Ihe  Duukard  series  and  divided  into  the  Washington 
group  below  (from  Washington  County)  and  the  Greene  group  (from 
Greene  County)  lying  above.  The  rocks  below  the  Allegheny  group 
are  part  of  the  Pottsville  series,  named  from  the  city  of  Pottsville 
in  the  eastern  part  of  the  State. 
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The  United  States  Geological  Survey  has  applied  the  term  forma- 
tion to  the  names  Allegheny,  Conemaugh,  Monongahela,  etc.  Con- 
sidering the  number  of  named  beds  within  each  of  these  “forma- 
tions’’ it  seems  desirable  to  use  the  old  term  “groups,”  as  used  by 
the  Second  Geological  Surve}"  of  Pennsylvania,  and  subdivide  thenv 
into  a number  of  smaller  successions  of  rocks  to  which  the  name 
member  is  applied.  Thus,  the  Allegheny  group  may  be  divided  into 
the  Clarion,  Kittanning,  and  Freeport  members.  The  name  of  the 
member  may  then  be  applied  to  all  of  the  rocks  within  that  member. 
Where  two  or  more  rocks  of  the  same  character  occur  in  one  member 
they  may  be  distinguished  as  Lower,  Middle,  and  Upper;  for  ex- 
ample : the  coal  beds  in  the  Freeport  member  have  long  been  known 
as  the  Lower  and  Upper  Freeport  coals.  In  the  same  way  the  under 
clays  can  be  called  the  Lower  and  Upper  Freeport;  or  the  designa- 
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field  County. 

tion  may  be,  following  Second  Survey  practice,  Freeport,  Lower  coal; 
Freeport,  Upper  coal;  Freeport,  Lower  clay;  Freeport,  Upper  clay, 
etc. 

Names  of  beds.  Within  these  broader  designations  the  individual 
beds  have  been  named  as,  for  example,  the  Pittsburgh  coal  bed,  the 
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Homewood  sandstone,  Vanport  limestone.  Thus  all  of  the  more 
persistent  layers  of  coal,  clay,  limestone,  and  sandstone  have  been 
named.  The  shales  have,  as  a rule,  been  considered  as  ^‘filling,”  and 
not  named  unless  they  carried  fossils  that  served  to  characterize  a 
horizon.  Most  of  the  names  given  are  derived  from  the  name  of 
some  town  or  stream  on  or  near  which  the  bed  outcrops,  as  in  the 
examples  cited.  Some  of  the  beds  carry  the  same  name  over  all  of 
the  field,  as  for  example,  the  Pittsburgh  bed.  Other  beds,  and  this 
is  generally  true,  have  been  given  a number  of  local  names.  For 
example,  the  bed  named  by  Rogers  the  Lower  Kittanuing  coal  has 
been  correlated  with  beds  passing  under  the  following,  and  other 
names : Miller,  Xew  Castle,  Limestone,  Keys  Creek,  River  Hill, 
Winslow,  Bloss  vein,  Fulton,  Creek  vein.  Potter,  Letonia,  Mineral 
Point,  Lower  New  Lexington,  Ellerslie,  Bender,  Corinth,  White 
Rock,  Barrett,  Dagus,  Barnett,  and  so  on.  In  most  of  these  places 
the  bed  was  named  before  its  probable  correlation  was  known  or 
perhaps  even  .suspected. 

Again,  in  many  instances  the  same  name  has  been  applied  to  a 
number  of  beds  w'hich  are  then  distinguished  as  upper,  middle  and 
lower,  or  by  added  letters,  or  by  the  addition  of  “Little.”  “Little” 
usually  implies  that  the  bed  lies  below  the  bed  bearing  the  same 
name,  without  “Little.”  The  name  Washington  (Washington  Coun- 
ty, Pa.)  is  an  example  of  this  kind.  Thus  in  the  Washington  group 
are  found  the  Upper  Washington  coal,  Upper  Washington  lime- 
stone, Middle  Washington  limestone,  Washington  A coal.  Lower 
Washington  limestone,  Washington  coal,  Washington  sandstone,  and 
Little  Washington  coal. 

The  purpose  of  naming  a bed  is  to  facilitate  its  description  or  to 
make  definite  a reference  to  it,  and  to  show  its  relations  to  other 
beds  in  the  same  region  or  Avith  the  same  or  other  beds  in  other 
regions.  So  long  as  the  relation  of  a bed  to  beds  in  other  regions 
is  not  known  or  is  highly  hypothetical,  the  use  of  local  names  is 
highly  desirable  or  necessary.  But  when  Avork  has  been  extended 
OA'er  any  region  so  as  to  allow  the  correlation  of  coals  or  other  beds 
Avith  some  degree  of  probability  or  certainty,  it  becomes  highly  de- 
sirable that  the  same  name  be  used  for  the  same  bed  as  far  as  it 
can  be  traced  with  certainty.  At  the  same  time  it  becomes  desirable, 
if  possible,  to  indicate  the  relatiAm  position  of  beds.  Supposing  the 
relative  position  of  all  beds  to  be  fully  and  definitely  known,  some 
system  of  numbers  or  letters  would  indicate  such  relatiAm  position 
without  any  question,  but  letters  or  numbers  alone  are  difficult  to 
remember  as  applied  to  any  one  bed.  In  naming  the  coals  and  other 
beds  of  the  Coal  Measures,  therefore,  it  has  seemed  desirable  to 
adopt  a combination  of  these  two  methods,  using  names  already 
widely  known  for  the  larger  subdivisions,  and  applying  numbers  or 
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letters  for  the  less  well  known  snbdivisions,  at  the  same  lime  doing 
away  with  a host  of  names  of  beds  not  widely  known.  On  a pre- 
ceding page  was  given  a short  time  scale.  In  that  table  the  eaidier 
ages  are  given  little  space  because  they  are  not  coal  bearing.  As  a 
matter  of  fact  the  earlier  ages  are  commonly  represented  by  greater 
thicknesses  of  rock  and  probably  represent  greater  time  intervals 
than  the  later  ages.  In  this  report  we  are  concerned  primarily  with 
the  Carboniferous  age.  In  the  following  table  are  presented  the  later 
subdivisions  of  the  Carboniferous. 

For  purposes  of  abbi'eviation  the  letter  C may  be  used  to  represent 
the  Carboniferous,  as  D is  used  for  Devonian,  S for  Silurian,  etc. 
The  Carboniferous  Age  is  commonly  divided  into  three  periods, 
known  as  the  Lower  Carboniferous  or  Mississippian,  the  Middle  Car- 
boniferous or  Pennsylvanian,  the  Upper  Carboniferous  or  Permian. 
The  Mississippian  derives  its  name  from  the  Mississippi  Valley  where 
rocks  of  Lower  Carboniferous  age  occur  widely.  The  Pennsylvanian 
derives  its  name  from  Pennsylvania  where  Middle  Carboniferous 
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rocks  are  widely  distributed  and  have  been  extensively  exploited  by 
mining.  The  Permian  takes  its  name  from  the  Russian  Province  of 
Perm,  where  Upper  Carboniferous  rocks  cover  a large  area.  Each 
of  these  periods  is  represented  in  Pennsylvania  and  elsewhere  by  a 
thick  succession  of  rocks  to  which  the  name  system  is  given.  Thus, 
while  the  period  is  known  as  the  Pennsylvanian  or  the  Seventh 
Period,  the  rocks  are  known  as  the  Pennsylvania  system.  Each  of 
these  periods  or  systems  is  in  turn  divided  into  epochs  or  series, 
epoch  applying  to  time  and  series  to  the  rocks.  These  may  be  de- 
scribed as  Early,  Middle,  and  late  Pennsylvania,  or  as  lower, 
middle  and  upper  Pennsylvanian,  as  applied  to  rocks. 

In  the  table  which  follows  the  Allegheny  has  in  turn  been  divided 
into  three  members,  the  Clarion,  Kittanning  and  Freeport,  each  of 
which  covers  many  named  beds  as  shown  in  the  table.  The  Cone- 
maugh  has  been  divided  into  nine  members,  each  averaging,  as  a 
maximum  about  100  feet  thick.  All  told,  nearly  eighty  minor  beds 
in  this  group  have  received  names.  The  nine  members  are  here 
designated  Mahoning,  Buffalo,  Saltsburg,  Grafton,  Barton,  Morgan- 
town, Lonaconing,  Connellsville,  and  for  want  of  a better  name. 
Little  Pittsburgh.  These  are  designated  in  abbreviated  form  Ccl 
to  Cc9. 

The  Monongaliela  is  here  divided  into  five  members  designated  as 
Pittsburgh,  Redstone,  Sewickley,  Uniontown,  Waynesburg.  The 
Dunkard  or  Lower  Permian  has  been  divided  into  the  Washington 
and  the  Greene  groups.  The  Washington  has  been  divided  into  four 
members,  known  as  Basal,  Lower,  Middle,  and  Upper  Washington, 
each  100  feet  or  more  in  thickness.  The  Greene  has  been  divided 
into  nine  members,  as  Follows:  Donley,  Tenmile,  Fish  Creek,  Hos- 
tetter,  Nineveh,  unnamed,  Gilmore,  Windy  Gap,  Proctor.  In  the 
last  column  of  the  table  following  are  given  the  various  strata  that 
have  previously  been  named,  with  the  names  previously  used  in 
parenthesis.  If  no  name  is  given  in  parenthesis  in  the  last  column 
it  is  to  be  understood  that  the  member  name  is  applied  to  it. 

In  place  of  the  multitude  of  names  given  in  the  last  column  it  is 
proposed  that  the  strata  there  listed  shall  be  given  either  numbers  or 
names  using  the  formation  name.  For  example:  the  Ames  member 
today  contains  the  followng  names  applied  to  different  minor  beds 
within  or  composing  it;  Harlem,  Ames,  Skelley,  Grafton,  Duquesne, 
Federal  Hill,  Birmingham,  and  West  Milford.  It  is  proposed  to 
substitute  for  all  of  these  names  the  one  name  Ames,  and  to  use 
numbers  for  the  various  beds  of  the  member,  so  that  the  Harlem 
coal  will  be  1st  coal,  the  Harlem  rider,  2nd  coal,  the  Duquesne  coal 
3rd  coal,  Federal  Hill  4th  coal,  and  Milford  coal  5th  coal  of  the 
Ames  member;  or  the  name  may  be  used  Ames  coal  1,  Ames  coal  2, 
etc.,  or  if  one  prefei*s,  the  d which  for  stands  Ames  may  be  used  and 
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i (Proctor)  40'-U5' 

Sandstone,*  etc. 

h (Windy  Uap)  40’-lt0' 

Limestone  (xiv). 

Coal*  (+1,050'  above  Waynesburg  coal) 
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Sandstone* 
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lied  shale  and  thin  limestone 

e (Ninevcli)  tiO'-llb' 

2 Sandstone 

2i  Coal  (Nineveh  A) 

1 Coal* 

1 Limestone  (X) 

d (Uostettcr)  7(/-10O' 

Coal* 

ePisli  'Orcek  1(X)' 

Sandstone 

Coal*  (and  Dnnkard) 

b Ten  Mile  KXX-ISS' 

Limestone  (Prosperity) 

Coal*  (and  Sparta) 

a Donley  45'-75' 

Limestone* 

d (Dp.  Wash.)  IIO'M'JO' 

2 Coal* 

2 Limestone*  (070'-710'  above  Pittsburgh  coal) 

1 Limestone  (Jollytown) 

1 Coal  (.lollytown) 

e (Mid.  Wash.)  l(^y-140' 

2i  Limestone* 

2 Coal  (Washington  .\) 

1 Sandstone  (Marietta) 

1 J.imostone  (lit  or  Blacksville) 

b(J,o\v.  Wash.)  (K)' 

2 Limestone* 

2 Coal  (Washington) 

1 Sandstone  (Washington) 

1 Coal  (Little  Washington) 

a (Basal  W’ash.)  S0'-120' 

2 Coal  (Waynesburg  B) 

2 Limestone  (la  or  Calvin  Run) 

1 'Goal  (Waynesburg-  A) 

1 Limestone  (Mt.  Morri.s) 

1 Sandstone  (Waynesburg) 

1 Shale  (Cassville) 

e ( Wayne.sbnrg)  W-7r.' 

2 Coal* 

2 Iron  ore 

2 Sandstone  (Brow-nsville) 

1 Coal  (Little  W’aynesburg) 

1 Limeslono* 

(1  (Uniontown)  50'  1(K/ 

Sandstone* 

Coal* 

Limestone*  (top  of  Benwood) 

c (Sewickley)  50'-K)()' 

2 Limestone  (Bulgar) 

1 Limestone  (Dinsmore) 

1 Sandstone* 

1 Coal*  (Meigs  Cf.  & Mapleton) 

b (Redstone)  UO'-MO' 

a Limestone  (Pishpot) 

1 Coal*  (Pomeroy) 

1 Limestone* 

a (Pitlsbnrgh)  3(y-8(/ 

2 Sandstone* 

2 Coal  (Pittsburgh  rider) 

1 Cioal* 
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i (Little  Littlsburgh)  70'  j 

2i  Coal  (Morgantown) 

S Limestone  (Upper  Pittsburgh) 

1 Sandstone  (Lower  Pittsburgh) 

1 CoaP 

1 Limestone  (Lower  Pittsburgh) 

h (Connellsville)  75^ 

4 Coal  (2nd  Little  Pittsburgh) 

3 Coal  (Srd  Little  Pittsburgh) 

2 Limestone  (Summerfield) 

2 Red  beds* 

2 Sandstone* 

2 Coal  (Franklin  rider) 

1 Coal  (.Franklin) 

g (I.onacouing)  135' 

i 

e Coal*  (Upper  bench) 

5 Coal*  (Lower  bench) 

4 Sandstone  (Hotlman) 

4 Coal  (Upper  Hoffman) 

3 Coal  (Middle  Hoffman) 

2 Limestone  (Hoffman) 

2 Coal  (Lower  Hoffman) 

1 Sandstone  (Claysville) 

1 Coal  (Little  Clarksburg) 

f (Morgantown)  85' 

1 

5 Limestone  (Upper  Clarksburg) 

5 Red  beds  (Upper  Clarksburg) 

4 Coal  (Upper  Clarysville’^ 

3 Coal  (Lower  Clarysville) 

3 Red  beds  (Lower  Clarysville) 

2 Limestone  (Lower  Cdarksburg) 

2 Sandstone* 
a Red  beds* 

2 Coal  (Wellersburg  rider)  , 

1 Coal  (Wellersburg) 

e (Barton),  70' 

3 Limestone  (Wellersburg) 

2 Coal*  rider 

1 Sandstone* 

1 'Goal* 

1 Limestone* 

cl  (Ames)  not 

5 Coal  (Weist  Milford) 

4 Sandstone  (Up.  Grafton) 

4 Red  bed  (Birmingham) 

4 Coal  (Federal  Hill) 

3 Coal  (Duquesne) 

2 Sandstone  (Lower  Grafton) 

2 Limestone  (Skelley-'Upper  Ames) 

2 Coil  (Harlem  rider) 

1 Red  bed* 

1 Limestone* 

1 Coal  (Harlem) 

c (Saltsburg)  110' 

4 Limestone  (Ewing) 

4 Sandstone  (Jane  Lew) 

4 Red  beds  (Pittsburgh) 

3 Sandstone* 

3 Limestone  (Portersville) 

UpfHJr  Pennsylvanian  (Cont.)  Series 
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2 Limestone  (Pine  Cr. -Thomas) 
2 Red  bed  (Meyersdale) 

2 Sandstone"* 

2 Coal  (Brush  Creek  rider) 

1 Red  bed  (Brush  Creek) 

1 Limestone  (Brush  Creek) 

1 Coal  (Brush  Oreek,  Gallitzin) 


1 Limestone  (Irondale) 

4 Sandstone*  Upper  OCorinth) 
3 Coal* 

3 Clay  (Thornton) 

3 Iron  ore  (Johnstown) 

3 Red  bed* 

3 Limestone* 

2 Flint  clay  (Wehrum) 

2 Sandstone*  Lower 

2 Coal  (Piedmont) 

1 Coal  (Upper  Lreeimrt  rider) 


Ca 


c (Freeport)  loci' 


b (Kittanning)  lOO' 


2 Coal  and  clay*  Upper 
2 Limestone* 

2 Flint  clay  (Bolivar) 

2 Sandstone  (Butler) 

1 Coal  and  clay*  Lower 
1 Limestone*  Lower 
1 Sandstone* 


7 Coal*  Upper 
7 Limestone  (Johnstown) 
e Fire  clay  (Hardman) 

G C-oal 

5 Coal  (Gorman,  Piney  Mt.) 

4 Sandstone  (Weste'nport) 

4 Coal  and  clay*  Middle 
3 Coal 

2 Sandstone  (Ellerslie) 

2 Coal  (Bens  Creek,— L.  Kit.  rider) 
1 Coal  and  clay*  Lower 


a (Clarion)  60'-150' 


5 Flint  clay  (Clarion) 

5 Coal  (Ferriferous) 

4 Iron  ore  (Buhrstone) 

4 Limestone  (Vanport  or  Ferriferous) 
4 Coal  (Scrubgrass) 

3 Sandstone* 

3 Coal*  (Upper) 

2 Coal*  (Lower) 

1 Coal  and  clay  (Brookville) 
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b (Homewood)  50'-100' 


a (Mercer)  Sb'-O' 


b (Connoquenessing)  100' 


a (Sliaron 


a (Sbaron)  O'-OO' 


Beds  (with  names) 
*C'arry  member  name 


Sandstone* 


3 Shale*  Upper 
3 Limastone*  Upper 
3 Coal  and  clay*  Upper 


2 Coal*  Middle 
1 Limestone*  Lower 
1 Coal*  Lower 


2 Sandstone*  Upper 
1 Shale  (Quakertown) 
1 Coal  (Quakertown) 
1 Sandstone*  Lower 
1 Coal* 


Sandstone*  (Clean) 


the  correspondino-  coals  called  coal  dl,  d2,  d3,  and  d4,  or  using 
the  designation  78  which  stands  for  Conemaugh,  these  coals  could 
he  designated  as  coals  78dl,  78d2,  etc.,  and  the  same  method  may  he 
used  for  designating  limestone,  sandstone,  red  beds,  or  shales.  i 

The  table  above  is  believed  to  set  forth  by  name  in  correct  relative 
position  nearly  all  of  the  coals,  limestones,  sandstones,  shales,  and 
clays  of  the  Coal  IMeasures  of  Pennsylvania  that  have  in  the  past 
been  deemed  worthy  of  naming,  including  a few  coals  not  yet  named. 
The  names  given  are  believed  to  be  those  in  most  common  use. 

The  rocks  of  the  Coal  Measures  differ  from  most  other  rocks  in  that 
extensive  mining  of  Ihe  coals  and  edays  and  <iuari‘ying  of  the  sand- 
stones and  limestones  in  the  coal  fields  has  given  a very  large  num- 
ber of  people  a certain  familiarity  with  the  beds  by  name,  probably 
much  more  so  than  would  be  found  true  of  any  other  series  of  rocks. 
It  is  believed  projter,  therefore,  in  such  a volume  as  this  to  use  the 
names  of  individual  beds  ra1h(*r  freely. 
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Names  of  coal  beds 
Geographic  names  — first  preferred 


8^h  (windy  gap) 
S2g  (gilmope) 


82e  (niNEVEh) 

82d  (hOSTETTER) 

82c  (fish  CREEKS  DUNKARD) 

828  (ten  MILE  = Sparta) 

8id2  (upper  Washington) 


8ldl  (dOLLYTOWN)  , 
81c  (WASHINGTON  A) 


8lb2  (WASHINGTON) 

81  bl  (LITTLE  WASHINGTON) 

8la2  (WAYNESBURG  B) 

8lal  (WAYNESBURG  A) 

79e  (WAYNESBURG) 

79C|  (LITTLE  WAYNESBURG) 

79d  (UNIONTOWN  ) 

79c  (SEWICKLEY- MEIGS  CREEK  = MAPLETOWNiTYSON  = PINE  HILL  NO.I  = BERLIN) 
79b  (REDSTONE  = POMEROY  = 4 feet) 

79a2  (PITTSBURGH  RIDER)  _ .. 

79a  (PITTSBURGH  = BIGVEIN  = N0.8  = PRICE  = PINE  HILLsNO.2) 

78i  (MORANTOWN 

78h2  (little  PITTSBURGH) 

78h  (franklin) 

78g3  (lONACONING) 

76g2  (HOFFMAN) 

78g  (LITTLE  CLARKSBURG  = 7 ROGERS) 

78i2  (CLARYSVILLE) 

78fl  (WELLERSBURG) 

78e  (BARTON) 

78dS  (WEST  MILFORD) 

7ad4  (FEDERAL  HILL) 

78d3  (DUqUESNE) 

78d2  (HARLEM  RIDER). 

78d  (HARLEM  s MCCUE  ) 


78c2  (BAKERSTOWN  = MOSQUITO  HOLLOW  = ANDERSON  = MAYNANDIER=FARMINGTON ?) 
78cl  (THOMAScHONEYCOMB) 


(BRUSH  CREEK  rider) 

(BRUSH  CREEKS  GALLITZIN  s PHIPPS  = MASONTOWN  s MASON  ) 

(MAHONING  1,  . 

(PIEDMONTf<'°'’^)?=5IX  FOOTS  SPEER) 

(UPPER  FREEPORT  = E = LEMON  = KELLVs  OAVIS  = SPLIT  SIX  =MCrNTIRE  =N0.7) 
(LOWER  FREERORT  = D = MOSHANNON  =OUDLEYs  ROCK  VEIN  = LIMESTONE  BED  ) 

77b3  (upper  KITTANNINGtCsCEMENT  BED=BARNETTSTOWN  rSEYMOUR  sRAILROAO  SEAMsNO.SA 
'GORMAN)  ^ 

M^DDJ.E^Krr^ANNING:C  = TWlN  BED  = BLUEBAUGH  = MORGAN  s MO.  6 r DARLINGTON) 

LOWER  kittanniing  = miller  = b=dagus=bloss=barnett=westernport  no.s; 

(5CRUB6RASS) 

(CLARIONeA=FULTONsUPP£P  CLERMONT=NO  4A) 

(BROOKVILLEsAsGORDON  SLOWER  CLERMONTs  N0.4  PARDOE  ) 


78b2 

78b 

7832 

78dl 

77c2 

77cl 


77b2 

77b 

7733 
77a  2 
77a 


7Sb 

75a 


(MERCER  sALTONsMT.  SAVAGE  ? =N0.3  ) 

(QUAKERTOWN  = MARSHBURG  s NO.  2 ) 
(SHARONsREO  CREEK  sNO.l) 


Fig.  11.  Graphic  section  of  bituminous  coal  beds  of  IVnnsylvania. 
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Coal  Beds  Briefly  Characterized 
Fig.  11  shows  graphically  the  bituminous  coal  l)Cfls  of  the  State  in 
their  relative  position.  The  thickness  of  each  as  drawn  is  intended 
to  convey  some  idea  of  its  importance  and  extent. 

There  appears  to  be  coal  at  no  less  than  68  horizons.  Were  all 
of  the  facts  known  it  is  probable  that  the  number  would  be  increased. 

In  the  following  paragraphs  the  several  coal  beds  are  taken  up 
in  turn  and  briefly  described,  beginning  at  the  top. 


UPPER  CARBONIFEROUS  OR  PERMIAN  SYSTEM. 


Lower  Permian  or  Dimkard  Series. 


^ yj  LlI 

I 2 3 


Fig.  12.  Selected  sections  to  illustrate  the  strati- 
graphy of  the  Dunkard  rocks. 

1.  Section  from  Dunkard  Creek,  Greene  County,  Pa. 

2.  Section  from  Colvins  Run,  Greene  County,  Pa. 

3.  Section  from  Aleppo  township,  Greene  County, 

Pa. 

Sections  from  U.  S.  G.  S.  Bull.  65,  pp.  22-34 
Scale— 1 inch=200  feet 

G Gilmore  sandstone 


N Nineveh  coal 

N1  Nineveh  limestone 


FC  Fish  Creek  sandstone 
D Dunkard  coal 

UWh  Upper  Washington  limestone 


MWh  Middle  Washington  limestone 


Wh.-\  Washington  A coal 

BWh  Little  Washington  limestone 
Wh  Washington  coal 

WhB  Waynesbrug  B coal 
WbA  Waynesburg  A coal 
Wb  Waynesburg  sandstone 
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Dunkard  Series. 

Thickness,  character  and  extent.  The  name  “Dunkard”  or  “Dun- 
kard Creek”  series  was  applied  by  T.  C.  White  iu  1891  to  the  de- 
posits of  this  age  from  their  fine  exposures  along  Dunkard  Creek  in 
Greene  County.  A thickness  of  1,190  to  1,200  feet  of  these  rocks 
remains,  confined  almost  entirely  to  Greene  and  Washington  coun- 
ties. In  general  the  series  consists  of  sliale,  shaly  sandstone,  lime- 
stone, and  coal.  The  limestone  and  coal  are  more  important  in  the 
lower  ])art  of  the  series  and  in  the  northeasteim  i)art  of  the  area 
covered  by  the  series,  though  the  coal  beds  are  rarely  workable. 
Going  southward  all  of  the  limestones  but  one,  the  Nineveh,  disap- 
pear before  reaching  Jackson  County,  West  A^irginia.  Tied  shales 
are  abundant  in  the  ujijier  part  of  the  section  in  AA’est  AJrginia  and 
in  Greene  County,  but  disappear  toward  AAhashingtou  County.  Some 
of  the  sandstones  associated  with  the  red  shales  in  the  ujiper  part 
of  the  section  are  very  massive,  though  hue  grained.  The  rocks  dip 
to  the  southwest,  so  that  their  greatest  thickness  in  the  State  is  in 
the  southwest  corner,  near  the  headwaters  of  Dunkard  Creek.  Tho 
series  is  divided  into  two  groups,  the  Greene  above,  extending  down 
to  the  top  of  the  Upper  AVashingtou  limestone,  and  the  AAhashiugton 
group  below,  extending  down  to  the  top  of  the  AAuiynesburg  coal. 

COAL  BEDS  OF  THE  GREENE'  GROUP  (Cg). 

Coal  82h  (Windi/  Ca_:p).  This  coal,  the  highest  stratigra])hically 
iu  the  Appalachian  region,  is  about  1,0.50  feet  above  the  AAhaynes- 
burg  coal.  It  is  known  only  from  blossoms.  It  is  associated  with 
black  shale  containing  cypris  (a  small,  fresh  water  bivalve  shell). 

Coal  82c  (Nineveh) . This  is  the  uppermost  of  a series  of  five  thin 
coals,  sometimes  known  as  the  Belltou  coal  group,  from  Iheir  fine 
exposiire  at  Bellton,  W.  A"a.  It  is  seldom  over  a foot  in  thickness, 
but  is  highly  prized  locally  for  smithing. 

Coal  82d  ( FTostetter) . This  coal,  from  1 to  1.5  inches  thick  and 
rather  pure,  is  1.30  feet  below  the  Nineveh  at  Bellton. 

Coal  82e  (Dunkard) . This  coal  comes  within  20  feet  below  the 
Fish  Creek  sandstone.  It  is  a thin,  double  coal,  usually  not  more 
than  12  to  15  inches  thick,  but  almost  invariably  double.  At  Deep 
Valley  the  parting  thickens  up  to  5 feet.  The  roof  shales  contain 
well  preserved  fossil  plants. 

Coal  82h  (Tenmile  or  Sparta).  This  coal  has  a thickness  of  1 to 
3 feet  or  over.  It  contains  thin  partings,  and  occurs  between  a black 
shale  and  a shaly  limestone. 
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COALS  OF  THE  WASHINGTON  GROUP  (Cw). 

Coal  81(12  (Upper  Washin(fton) . This  coal  lies  immediately  on 
top  of  the  Upper  Washington  limestone,  imbedded  in  the  black  bi- 
tuminous shale  which  generally  overlies  that  limestone.  The  shale 
is  uniformly  present,  but  the  coal  is  variable,  its  maximum  thick- 
ness being  not  more  than  14  inches,  including  shale  and  clay  part- 
ings. 

Coal  81(11  (Jollytoicn) . This  coal  is  thin  and  occurs  about  40  to 
50  feet  below  the  U]iper  Wasliiugtou  limestone,  which  is,  next  to  the 
AUaynesburg  sandstone,  the  most  conspicuous  member  of  the  Dun- 
kard  series. 

Coal  81c  (Washington  A).  This  is  an  impure  coal,  locally  4 to 
5 feet  thick,  occurring  70  to  80  feet  above  the  Washington  coal.  It 
is  commonly  shaly,  and  in  places  is  represented  only  by  a bituminous 
shale. 

Coal  811)2  (Washington) . This  is  the  most  widely  mineable  coal 
in  the  Dunkard  group.  It  occurs  immediately  below  the  Lower  Wash- 
ington limestone.  It  is  always  separated  into  two  or  three  benches 
by  shale  partings,  Avhich  greatly  reduce  its  value.  It  locally  attains 
a thickness  of  8 or  10  feet,  of  which  only  the  bottom  2 or  3 feet  are 
pure  or  merchantable.  The  up])er  part  is  generally  shaly  and  high 
in  ash. 

Coal  811)1  (Little  Washington) . This  is  a thin,  unimportant  coal 
occurring  just  Tinder  the  W^ashington  sandstone  in  Washington 
County  but  seldom  seen  elsewhere. 

Coal  81a2  (Wajjneshnrg  B).  This  coal  is  somewhat  more  persist- 
ent than  the  last.  It  occurs  about  45  feet  below  the  Washington 
coal  and  has  a thickness  of  1 to  2 feet  though  usually  less. 

Coal  81al  (Wagneshnrg  A).  This  coal  is  60  to  80  feet  above  the 
Waynesburg  coal  and  immediately  beneath  the  Colvin  Run  limestone. 
It  attains  a thickness  of  3 feet  to  4 feet  6 inches,  but  is  commonly 
shaly  and  worthless. 

PENNSYLVANIAN  SYSTEM. 

Pittsburgh  Series. 

Monongahela  Group.  (Cm)  or  Group  79. 

Thickness,  character,  and  extedt.  This  group  extends  from  the 
lop  of  the  Waynesburg  coal  down  to  the  base  of  the  Pittsbugh  coal, 
or  technically,  the  base  of  the  clay  below  the  coal.  Its  thickness 
ranges  from  200  feet  along  the  western  outcrop  in  Ohio  to  380  feet 
on  the  Monongahela  River.  It  is  said  to  be  over  400  feet  thick  in 
borings  in  West  Virginia.  In  Pennsylvania  it  has  somewhat  nar- 
rower limits.  The  group  is  confined  to  the  southwest  part  of  the 
State,  occupying  nearly  the  whole  of  Washington  and  Greeri  conn- 
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Fig.  13.  Selected  sections  to  illustrate  the  stratigraphy  of  the  Monongahela 

group. 

1.  Section  in  Greene  County  by  E.  IV.  Stone,  U.  S.  G.  S.  Waynesburg  folio. 

2.  Section  at  Rice’s  Landing.  Greene  County,  by  I.  C White.  U.  S.  G S.  Bull.  65.  p.  45. 

3.  Section  at  West  Brownsville,  by  I.  C.  White,  U.  S.  G.  S.  Bull.  65,  p.  45. 

4.  General  section,  Eastern  Washington  County,  by  F.  G.  Clapp,  F.  S.  G.  S.  Amity 
folio. 

5.  Section  11  miles  northwest  of  Deemston,  Washington  County,  by  F.  G.  Clapp, 

U.  S.  G.  S.,  Amity  folio.  ‘ ^ 

6.  Section  in  western  Washington  County,  by  M.  J.  luunn,  U.  S.  G.  S.  Claysville 
folio. 

7.  General  section  in  northern  Washington  County,  by  M.  J.  Munn,  U.  S.  G.  S., 
Burgettstown  folio. 

8.  General  section,  Fayette  & "Westmoreland  Counties,  by  J.  .J.  Stevenson,  2nd  Geol. 
Surv.  of  Pa.,  KK,  p.  31. 

9.  General  section,  Fayette  County,  by  M.  R.  Campbell,  U.  S.  G.  S.,  Masontown- 
Uniontown  folio. 

10.  General  section,  Westmoreland  County,  by  M.  R.  Campbell.  Brownsville-Connells- 
ville  folio. 

11.  General  section  at  Herminie,  Westmoreland  County,  by  ISI.  E.  .Tolnison. 

12.  General  section,  Armstrong  County,  by  R.  W.  Stone,  U.  S.  G.  S.,  Elders  Ridge 
folio. 


ties,  a considerable  portion  of  Allegheny,  Fayette,  and  Westmore- 
Innd  counties,  and  small  isolated  areas  in  Somerset  and  Indiana 
counties. 

In  Pennsylvania  limestones  make  up  fully  one-half  the  thickness 
of  the  group,  and  in  the  same  area  the  group  contains  at  least  six 
distinct  coal  beds,  three  of  which  are  yalnable.  To  the  southward 
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or  southwestward  the  limestones  disappear  and  all  of  the  coals  but 
the  Pittsburgh  bed.  In  place  of  the  limestones  aitpear  red  shales, 
which  on  the  Kanawha  make  up  about  one-fourth  of  the  group.  The 
Pittsburgh  coal,  at  the  base  of  tlie  group,  is  tlie  main  source  of 
interest  and  value  in  this  group,  though  some  of  tlie  other  beds  are 
locally  of  value. 


COALS  OF  THE  MONONGAHELA  GROUP  (Group  79). 


7i>c  (WajjiiCHbavii.)  This  bed,  Avhich  forms  the  toj)  of  the 
groui»,  is  almost  everywhere  double,  from  5 to  10  feet  thick,  of 
which  from  one-fourth  to  one-half  consists  of  clay  iiartings. 

In  the  Uniontown  syncline  this  coal  has  an  average  thickness  of 
d feet  ()  inches.  West  of  this  it  has  a much  greater  thickness  but  is 
usually  sjilit  up  with  clay  partings.  Single  benches  range  from  2 
feet  to  I feet  G inches  at  the  best.  Often  by  the  removal  of  less  than 
1 foot  of  clay  5 to  G feet  of  coal  can  lie  obtained.  On  account  of  this 
thickness — often  over  10  feet — this  coal  makes  very  prominent  show'" 
ing  in  the  roads  and  elsewdiere,  but  its  high  ash  and  sulphur  and 
numerous  clay  partings  confine  its  ojieration  to  small  mines  as  long 
as  the  I’ittsburgh  bed  remains.  A sample  from  Oreeiie  County 
showmd:  12. SI  per  cent  ash;  .3.77  per  cent  sulphur.  It  has  its  best 
development  in  Greene  County  where  it  yields  5 to  G feet  of  coal. 
Pefore  the  discovery  of  oil  and  gas  in  that  comity  this  bed  wms  quite 
extensively  mined  around  Waynesburg  for  the  local  trade.  The  best 
sections  there  show': 

Feet 


Coal  2 

Clay  1 

Coal  3 


Total  G 

If  is  still  mined  to  some  extent  for  local  use.  At  this  ])oiut  it 
carries  about  30  per  cent  fixed  carbon,  32  per  cent  volatile  matter, 
1.2  to  3 ]ier  cent  sulphur,  11  to  13  ]ier  cent  ash. 

In  Washington  Comity  the  Waynesburg  coal  ranges  in  thickness 
from  0 to  7 feet.  Where  thick  the  coal  usually  is  in  three  benches, 
the  middle  one  2 to  3 feet  thick.  It  is  there  a hard,  block  coal  of 
no  value  for  coke.  As  shown  by  analysis,  it  has  about  4G  per  cent 
fixed  carbon,  32  per  cent  volatile  matter,  10  to  20  per  cent  ash,  2 
to  5 per  cent  suljthur,  and  2 to  3 per  cent  moisture. 

CodI  I'Oct  (Lifilr  Waj/)icshi(r(i).  This  coal  is  from  2-7  to  40  feet 
below’  the  Waynesburg  coal  and  has  a thickness  of  only  a foot  or 
less  or  is  represented  only  by  bituminous  shale, 
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Coal  IDd  ( D itiontou'n) . 9'his  coal  lio.s'SO  to  100  foot  Oclow  llu* 
Wayiiesburg  coal.  In  Fayette  and  Wasliinf>ton  conntie.s  it  has  a 
thickness  of  .‘>  feet  or  less.  Southward  and  sonthwestward  it  thins 
away  to  a mixture  of  coal  and  l)lack  shale  containin';'  fish  remains. 
At  Uniontown  it  has  a thickness  of  d feet  2 inches,  in  tlie  Leith 
sliaft  of  4 feet  fi  indies;  in  Greene  Gonnty  it  rarely  exceeds  12  inches. 
In  most  shaft  sections  it  is  thin  or  wantiii". 

Coal  70c  ( ^cu-icklc}i) . This  coal  wliich  is  nnimiiortant  in  nortli- 
western  Washington  Comity,  heino-  only  4 to  8 inches  thick,  becomes 
5 to  6 feet  thick  in  soiitheastern  Greene  County  and  in  Fayette 
C’ounty.  It  measures  5 feet  at  ]Mapletown,  l'''ai reliance,  llrownfield, 
Yorks  Knn,  near  Smithtield,  and  at  Grays  Landinj;. 

Coal  701)  (Rc(lsto)ic).  A small  coal  is  found  locally  above  the 
ITttsbiirsh  bed,  the  interval  ranoin<;  from  ;>0  to  8.5  feet.  In  ])arts 
of  Y estmoreland,  Fayette  and  Somerset  counties  it  reaches  a thick- 
ness of  3 to  5 feet.  In  general  it  is  thin  or  wanting,  or  represented 
only  by  a few  inches  of  black  shale. 

Coal  70a  ( Piltsharf/h) . The  Pittsburgh  coal  is  the  best  known 
and  at  the  iireseiit  time  the  most  valuable  member  of  all  the  rocks 
in  southwestern  rennsylvania.  Indeed  it  is  probaldy  true  that  np 
to  the  present  time  the  Pittsburgh  coal  bed  has  yielded  a larger  gross 
value  of  jirodiict  than  any  other  individual  geological  de]>osit  the 
world  over;  The  iinmber  of  metal  deixisits  that  have  yielded  over 
.8300. 000, 000  are  very  few.  Yet  the  Pittsburgh  coal  bed  in  recent 
years  has  yiehh'd  from  .8150,000,000  to  .f300, 000,000  worth  of  coal 
a year.  It  may  be  donbted  if  the  nltimate  t<mnage  will  be  as  large 
as  from  some  other  beds  of  coal,  as  for  examine,  the  Xo.  5 l)ed  of 
the  Illinois  field. 


JJ.sti mated  orif/iiial  acecane  cmkI  rrcorerablc  Ioiukk/c  of 
Pittsburgh  coal  bed. 


Original  area  Thickness  Estimated 

Sq.  mi.  feet  tonnage 


Pennsylvania  2,077  7 8,130,000,000 

West  Virginia  2,214  5 9,750,000,000 

1.410  5 4.(ir)(:.000,000 

Maryland  28  14?  100.000,000 


Total  5,729  22,r)4(:,000,000 


100 


The  production  of  coal  from  the  Pittsburgh  bed  to  date  (1926)  is 
estimated  as  follows : 


Production  of  Pittshuryh  coal  to  date  iti  stwid  tons 


Pennsylvania 
West  Virginia 

Ohio  

Maryland  . . . . 


2,500,000,000 

400,000,000 

400.000. 000 

175.000. 000 


Total  3,475,000,000 

In  tlie  Pennsylvania  part  of  this  field  the  Pittsburgh  bed  seems 
to  be  almost,  if  not  quite  persistent.  In  parts  of  West  Virginia  and 
Ohio  the  bed  is  thin  or  wanting.  The  Pittsburgh  bed  appears  to 
have  been  laid  down  on  a surface  rendered  slightly  irregular  by 
erosion.  This  can  be  seen  locally  in  outcrop  exposures  (Fig.  14),  and 
is  encountered  in  mining  as  an  irregularity  in  the  door,  as  shown  in 
Fig.  15. 


Pittsburgh  Limetone 

non-conformity  below  Pittsburgh  coal  as  seen  at  Wood- 

siolo  1 he  coal  at  the  left  has  been  on  fire  and  nearly  burned  out. 

fecale . 1 iDcli  = 20  feet  nearly. 


The  figure  shows  a small  area  south  of  Carnegie  in  Allegheny 
County.  The  present  position  of  the  base  of  the  Pittsburgh  bed 
is  shown  by  contours.  The  original  shajie  of  the  surface  upon 
which  the  Pittsburgh  was  laid  down  could  be  obtained  by  taking 
the  difference  between  the  theoi'etic  surface  showing  the  structure 
due  to  folding  and  the  actual  surface  of  the  base  of  the  coal.  The 
decreased  interval  from  the  Pittsburgh  coal  to  the  Ames  limestone 
in  Ohio  may  be  an  expression  of  this  same  unconformity.  This 
intei\al,  \Ahich  is  ))ractically  .’DO  teet  :it  Pittsburgh,  decreases  to 
—19  feet  at  Steubenville,  Ohio,  and  to  151)  feet  in  Ouei'n.sey  Countv 
Ohio.  ' ' ’ 

Phe  Pitt.sburgh  coal  in  it.s  ordinary  condition,  a.s  seen  in  most  of 
the  area  underlain  by  it  in  Pennsylvania  and  Ohio,  is  doulble,  con- 
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sisting,  first,  of  a “roof”  division,  which  varies  from  solid  coal  to 
laminated  coal  and  clay,  and  in  thickness  from  1 to  1-  feet.  In 
parts  of  the  tield,  as  near  Unrgettstown,  the  roof  division  is  found 


Fig.  15.  Sketch  map  showing  by  5-foot  contours  the  structures  or  “lay”  of  the 
base  of  the  Pittsburgh  coal  bed  south  of  Carnegie.  Solid  lines  and  broken  lines 
from  detailed  mine  maps  based  on  spirit  level  elevations ; dotted  lines  from  bore  holes 
and  surface  geology.  Horizontal  scale : 1 inch  = 4,000  feet ; contour  interval,  5 feet. 
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1."  or  20  feel  above  the  main  heiieli.  Its  best  (leve]o])iiieiit  is  at  the 
iioi-tli  as  ill  1101-1  hern  Washiiij;ton  Comity  where  it  loeally  is  5 to  0 
feet  jliick.  in  i>eneral  it  is  tliin  toward  tlie  south,  in  nortliern  ^Vest 
Virginia,  it  is  usually  Ihin  or  lacking.  The  roof  division  is  every- 
where characterized  by  its  clay  partings.  These  are  often  extremely 
irregular  so  that  detailed  nieasnrenients  a few  yards  ajiart  may  give 
([iiite  dissimilar  sections.  See  Fig.  16. 


Fig.  10.  Sketch  of  part  of  outcrop  of  the 
upper  division  of  the  Pitt.sburgh  coal  near 
Woodside ; to  illustrate  the  irregular  character 
of  the  clay  partings. 

In  places  the  clay  partings  are  more  regular.  In  some  sections 
the  division  is  less  than  one-half  coal;  in  others  the  clay  forms  only 
one  thin  iiarting.  In  general  the  roof  division  has  been  considered 
worthless  and  left  np  in  mining.  It  is  quite  ]iossible  that  in  time 
it  will  be  mined  for  nse  at  the  mine  or  in  the  production  of  iiower. 
The  roof  coal  is  ivorked  in  bnt  few  places.  The  partings  in  the 
roof  division  may  be  clay,  shale,  or  bone. 

The  main  clay  or  “over  clay”  is  commonly  an  impure  clay,  locally 
Avith  coal  streaks  near  the  base.  It  averages  a little  under  1 foot 
in  thickness,  ranging  from  a few  inches  to  2 feet  thick.  Below  that 
is  the  “main”  coal.  This  is  divided  by  thin  clay  partings  into  four 
benches  called  the  breast,  bearing-in,  brick,  and  bottom  coal.  The 
different  benches  differ  in  quality  and  character. 


l)ivisio)is  of  the  PittfiJnirgh  eokil. 


Ft. 

Hoof  division  2-  8 

Main  or  over-clay,  about 1 

Breast  or  main  bench,  often  with  parting  in  the 

middle  2-10 

1‘arting  

Bearing-in  bench 

Parting  

Brick  bench,  about 1 

Parting,  often  absent  or  thin. 

Bottom  bench  ; 


In. 


4- 


4 

6 

.4 

4 
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Tlio  l)i‘eas(  or  loaiii  coal  bciidi  is  llic  iiiosi  valaalilc  and  iin|iortant 
part,  of  tlic  bed.  It  \aii(‘s  in  lliicknoss  from  - fc(M  in  Ohio  (o  IVcV 
at  I’ittshurgli,  (J  feel  at  Hiowiisville,  and  np  lo  as  nincli  as  10  ft‘el 
in  the  (ieoi'.yes  ('r(‘ek  region  of  .Maryland.  The  to])  t)f  the  lireast 
coal  for  a few  imdies  is  harder  than  the  rest,  often  cannelly  ami 
frecpiently  bony.  Thei-e  is  occasionally  a thin  parting  near  tin*  middh* 
of  this  bench,  especially  towai-d  the  northwest.  The  bearing-in  bench, 
which  in  hand  mining  is  the  bed  mined  in,  is  a remarkably  i-egnlar 
feature  of  the  bed,  especially  with  its  two  bounding  thin  shale  jiart- 
ings  above  and  below.  The  i)artings  are  usually  mottled  gray,  from 
] inch  to  1 inch  thicdc.  To  the  south  they  become  bony  and  less  citn- 
S])icuou.s.  The  coal  in  this  bench  is  bright,  jmre  coal  from  3 to  0 
inches  thick.  The  brick  coal,  named  from  the  brick-like  sha])e  of 
the  blocks  into  which  it  mines,  is  from  0 to  I foot  thick.  The  ])art 
ing  between  this  and  the  bottom  bench  is  often  inconspictions  and 
sometimes  lacking. 

The  bottom  bench  is  12  inches  to  2 feet  1 inch  thick  and  usually 
impure.  It  is  probable  that  where  the  coal  is  thickened  in  ei'osion 
channels,  the  increase  is  in  this  bottom  bench.  This  is  often  left 
on  account  of  its  impurities.  It  could  be  utilized  Avith  the  roof  coal 
if  that  should  ever  he  used. 

The  Pittsburgh  coal  bed,  not  imduding  the  ro(d'  coal,  has  a thick- 
ness near  Pittsbni-gh  of  about  b feet.  This  ineiamses  snuthwai'd  so 
that  in  the  southwestern  ))ai't  of  the  State  it  average's  7 teet,  rang- 
ing from  l>  to  S feet  over  mmdi  of  (iri'em*  and  Fayedte*  counties. 

The  Pittshnrgh  hed  aveiatges  about  7 feet  thick  in  Pennsylvania, 
b feet  in  Ohio  and  West  Vii-ginia,  and  np  to  22  feet  in  Maryland  and 
IMineral  ('ounty,  West  Virginia,  where  if  is  nearly  all  mined  out. 
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Fig.  17.  Sections  of  the  Pittsburgh  coal  bed  in  Pennsylvania 
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18.  Selected  sections  to  illustrate  the  stratigraphy  of  the  Conemough 

group, 
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A.  Section  :i1;  Wliooling,  West  A’irginia,  by  T.  C.  White. 

1>.  (ieneralizod  section  in  I’itt.sbura’h  district,  by  M.  E.  Johnson. 

(h  Section  at  Morgantown.  AVest  Anrginia,  by  I.  C.  AA^hite. 
i).  Section  at  Preston,  AVest  Ani-ginia. 

E.  Section  at  Latrobe  by  AT.  Tt.  Campbell  and  Percy  Raymond. 

E.  Section  in  I'ppcr  Potomac  basin,  Md..  by  G.  K.  Swartz. 

(1.  Generalized  section  in  Somerset  Co.,  l)y  .T.  D.  Sisler. 

If.  Section  in  Castleinan  basin,  Md..  by  C.  K.  Swartz. 

I.  Generalized  section  in  Georges  Creek  P)asin,  Md.,  by  C.  K.  Swartz. 

Conemaugh  Group  (Group  78). 

In  order  to  brino-  out  more  fully  the  stratigraphy  of  the  lower 
part  of  the  Conemaugh  a nnmher  of  partial  sections  are  added. 
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Fig.  IS).  Selected  sections  from  the  lower  half  of  Conemaugh  group,  aligned  on  the 
top  of  the  Upper  Freeport  coal. 

1.  Diamond  drill  hole  at  Sewickley.  Allegheny  County  (U.  S.  G.  S.  Bull.  (>5,  p.  73). 

2.  Generalized  section  for  Beaver  (piadrangle,  (U.  S.  G.  S.  Bull.  28U,  p.  It!). 

3.  General  section  of  Ihttsburgh  region  (U.  S.  G.  S.  Bull.  H5.  ]i.  72). 

4.  Dunbar  Creek,  Fayette  County  (2nd  Geol.  Sur.  of  Pa.,  Rep.  KKK.  ]>.  182). 

5.  Section  at  Ijigonier,  AA^estmoreland  County  (.same  as  last.  p.  129). 

(I.  Armstrong  County,  (comi)iled)  (2nd  Geol.  Surv.  of  Pa.,  Rep.  5II,  p.  5). 

7.  Section  neai'  Saltsbnrg  (U.  S.  G.  S.  Folio  110,  p.  S). 

8.  Diamond  drill  hole.  .Teft'orson  County. 

9.  .lohnstown  section  (2nd  Geol.  Surv.  of  Pa.,  Rep.  TTTT.  p.  97). 

10.  ('resson  shaft  (2nd  Geol.  Surv.  of  I’a.,  Summary  Rejit.  )).  2412). 

11.  Itiaimnidi  drill  hole,  nortlu'a.st  Cambria  (bounty. 

12.  ]>iamond  drill  hole,  northwest  t'ambria  County. 


'riiicl’nrss,  (■Ji(ir(i(ic}',  <nt<l  cxieni.  Tlie  Coiicmangh  group  exfends 
from  the  liase  of  Uie  riitshiirgli  coal  to  Ihe  top  of  tlie  Upper  Free- 
port coal.  It  is  500  to  050  feet  thick,  decreasing  Avestward  to  400 
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feet  or  less  in  Ohio,  and  reaeliin"  its  j^reatost  thickness  at  llie  east  in 
Somerset  Comity  and  in  the  Georges  Creek  basin  in  IMaryland.  The 
rocks  consist  of  shales,  sandstones,  con<i:loinerates,  Ihin  limestones, 
and  thin  coals.  The  oronp  is  distinonished  from  those  above  and 
below  by  the  relative  nnimiiortance  of  the  coal  beds,  from  2r»  to  fib 
in  number,  and  the  alMindanc(‘  of  red  shale.  Tlie  sandstones  of  the 
Conemanj^h  are  locally  thicker  than  in  the  formations  above  or  be- 
low, bnt  taken  as  a whole  the  formation  is  shaly  in  character. 

The  thinnino;  from  east  to  west  apjiears  to  be  dne  mainly  to  the 
tliinninfj;  out  of  members  5,  0,  and  7 of  the  group.  These  members 
liave  a thickness  in  the  Georges  Creek  basin  of  300  feet,  llembers 
5 and  7 (Ttarton  and  Lonaconing)  disappear  westward  before  reach- 
ing the  Latrobe  syncline.  Member  t>  ( Morgantown  1 thins  westward 
and  disapjiears  only  west  of  Wheeling,  'West  Virginia. 

The  cori'espondence  of  the  various  parts  of  the  Conemangh  has 
been  determined  both  by  tracing  the  beds  on  the  surface  and  by 
studying  the  fossil  shells  in  certain  limestones  and  other  beds.  The 
fossils  in  three  of  these  beds  have  proved  so  distinct  and  character- 
istic that  it  is  thought  they  have  been  traced  from  Ohio  to  Maryland 
with  some  degree  of  certainty.  These  three  faunas  are  found  in  the 
Brush  Creek,  Cambridge  or  IVoods  Bun,  and  Ames  limestones,  or 
in  the  associated  shales.  The  fossil  shells  in  the  Ames  limestone  are 
in  particular  Amhococlia-  plfDioronvcxa , ChonefcR  (franulijcv,  (typical 
form),  and  Derlnia  crassa.  At  many’  places  a large  part  of  the 
limestone  is  comitosed  of  these  three  shells.  At  the  Cambridg(‘  hoi-i- 
zon  the  characteristic  species  are  Prodiirtiis  com,  Pio^tuln  nrhmslc 
aensis,  and  Derhpa  cmftffa.  The  Brush  Creek  limestone  is  ])articn- 
larly  rich  in  CJionctcft  vcrncHil'uDntu,  and  Biili )iwrpha  nitUJwIa.  Other 
less  characteristic  faunas  occur  at  other  horizons.  Some  of  the 
Conemangh  coals  have  a fairlv  persistent  workable  thickness  in 
Somerset  County  and  to  the  southward  in  itfary-land  and  AY(‘st  Vii‘- 
ginia.  Tin'  unconformity’  at  the  to])  of  th<‘  gi'onp  has  been  mentioned 
before. 

COALS  OF  THE  CONEAtAUGH  GROUP 

Coal  lA1i2  f Little  Plttsharf/h).  This  coal  is  a thin,  ])ersisten(  bed, 
usually’  only  1 or  2 feet  thick,  lying  2.“  to  GO  feet  below  the  Pitts- 
burgh coal.  Tn  Somerset  County  and  in  Ataryland  there  ap])ear  to 
be  locally’  two  coals  in  this  general  jiosition,  occurring  above  and 
below  limestone  7Si  (Ui)per  Pittsburgh).  Tn  i)laces  one  of  these 
coal  beds  is  3 or  t feet  thick,  and  is  niiiu'd  locally. 

Coal  ISli  t (Little  PitlslnD'f/Ji ) . This  coal  has  b(‘(“n  obsiu'ved  locally 
25  feet  above  coal  7Sh.  N(*ai-  ('larysville,  Aid.  it  is  M inclu's  thick. 

Coal  7S7/  ( Fr(i)(l;H)i,  Dirtif  nine  fool).'  AVdiile  little  seen  in  Penn 
svivania  this  coal  is  thick  in  Mai-yland  and  West  Adi-ginia,  where  it 
occurs  from  125  to  140  feet  below  the  Pittsburgh  coal. 
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Coals  78go  (upper  & loiver)  (Lonaconing,  upper  and  lower).  These 
coals,  like  the  last,  are  more  prominent  in  Maryland  and  West  Vir- 
ginia than  in  Pennsylvania.  One  of  these  beds  in  Somerset  County, 
100  feet  below  the  Pittsl)nrgh  bed,  is  4 feet  thick  but  very  dirty. 

Goals  78g2  (Hoffman,  upper,  middle  and  loioer).  Two,  or  in  a few 
places  three,  beds  of  coal  are  found  at  this  general  horizon  in  the 
Georges  Creek  Valley,  and  possibly  in  Somerset  County,  Pennsyl- 
vania. Locally  the  upper  bed  is  over  4 feet  thick. 

Coal  78g  (Little  Clarksburg) . This  is  a thin  shaly  coal  from  100 
to  125  feet  below  the  Pittsburgh  coal  in  Avestern  Pennsylvania.  It 
is  commonly  not  over  1 to  2 feet  thick,  and  high  in  ash.  It  is  prob- 
ably this  coal  that  reaches  a thickness  of  5 to  6 feet  around  Baving- 
ton,  Washington  County. 

Coals  78/2  (Clarysville,  upj^er  and  lower).  These  coals  occur  in 
the  Georges  Creek  basin,  where  the  upper  bed  is  277  feet  below  the 
Pittsburgh  bed.  They  have  no  commercial  value. 

Coals  78fl  (Wellerslnirg  and  WeUersburg  rider).  This  coal  occurs 
60  feet  above  the  Barton  coal.  It  is  a thick  bed  near  Wellersburg 
in  Somerset  County.  It  is  commonly  divided  into  two  benches  by 
a binder  2 to  5 feet  thick.  The  “rider”’  bed,  1 foot  thick,  is  found 
25  feet  above  the  main  bed. 

Coal  78e  (Barton,  Four  foot,  BaLerstown  in  parts  of  earlier  re- 
ports, Elk  Lick  coal  of  some  reports.)  This  coal  is  found  100  to  120 
feet  above  the  Ames  limestone  or  Harlem  coal.  It  is  extensively 
mined  in  the  Georges  Creek  Valley,  and  it  is  of  local  importance  at 
many  places  in  western  Pennsylvania.  It  is  4 feet  thick  in  Somerset 
County,  and  is  reported  as  persistent  in  Westmoreland,  Fayette,  and 
Allegheny  counties. 

Coals  78d4  and  78d5  (Federal  Hill  and  West  Milford).  Coal  7Sd4 
is  a thin  but  persistent  coal  found  about  75  feet  above  the  Ames 
limestone.  Neither  this  nor  the  West  Milford  coal  is  of  commercial 
A'alue. 

Coal  78d3  (Duquesne) . The  Duquesne  coal  is  a fairly  persistent, 
Ihin  bed,  which  occurs  from  20  to  40  feet  above  the  Ames  limestone 
in  the  Pittsburgh  region. 

Coal  78d  (Harlem  or  Friendsville) . This  coal  is  found  just  beloAV 
Ihe  Ames  limestone,  which  coming  about  in  the  middle  of  the  Cone- 
maugh  group  and  characterized  by  its  color  and  fossils,  has  been 
Avidely  used  as  a key  rock.  The  coal  is  thin  in  most  areas  but  reaches 
a Avorkable  thickness  of  1 foot  8 inches  to  2 feet  6 inches  locally. 

Coal  78c  (Bakerstown , Maynadier,  Upper  Freeport  of  early  reports 
on  Somersdt  Connty  and.  Maryland) . This  coal,  lying  75  to  90  feet 
beloAV  the  Ames  limestone,  is  in  most  areas  a thin  coal  but  locally  it 
a ( tains  a (hickness  of  5 feet  and  has  been  mined  a little  commercially. 
It  is  from  175  to  290  feet  above  the  Upi>er  Freeport  coal,  the  greater 
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interval  at  1l>e  east.  Tn  Somerset  Connty  and  in  Maryland  and 
eastern  A\'est  Adrginia  it  is  i)ersistenlly  d to  4 teet  tliick,  and  else- 
wliei'e  it  is  workable  locally. 

(Joal  7Scl  (Thomas,  Thrce-foot,  II oncijeoml)) . This  coal  is  found 
locally  in  western  I'ennsylvania  bnt  is  not  persistent.  In  Soinei-set 
Connty,  in  ^Maryland,  and  in  northeastern  West  A'ii'ginia,  however,  it 
becomes  a valuable  coal,  measuring  nearW  7 feet  near  Thomas.  In 
parts  of  the  Maryland  coal  fields  it  splits  into  two  jiarts  of  which 
the  upper  is  locally  4 feet  thick  and  mined  by  itself. 

Coal  781)  (Oalliizin  or  Brush  Creek).  This  coal  lies  about  120 
feet  above  the  Upper  Freeport  coal.  It  is  generally  a thin  coal,  bnt 
locally  is  2 to  4 feet  thick.  It  is  persistent  and  forms  a valuable 
key  rock.  Over  it  commonly  occurs  a black  shale  and  limestone 
containing  characteristic  marine  fossils. 

Coal  78a2  (Mahoning).  This  coal  is  thin  or  represented  only  by 
black  shale  but  appears  in  many  sections  widely  scattered.  It  is 
probably  nowhere  of  commercial  value  except  in  the  Greensbnrg 
area  of  Pennsylvania.  It  lies  between  the  upper  and  lower  membei’s 
of  the  Mahoning  sandstone. 

Crja-l  78al  (Piedmont)  coal.  In  ^Maryland  and  Somerset  Connty 
is  found  a coal  called  the  Piedmont  or  “G-foot  coal”  occurring  a 
sliort  distance  above  the  Upper  Freeport  coal.  In  the  paper  by 
Charles  K.  Swartz,  W.  Armstrong  Price  and  Harvey  Bassler^  this 
is  placed  between  the  Upper  Freeport  and  Mahoning  coal,  as  shown 
on  sections  of  the  stratigraphy  of  the  Conemangh  (Fig.  18,  I).  In  a 
later  i)aper  the  same  section  is  given,  but  the  Mahoning  coal  of  the 
first  report  is  in  the  later  paper  called  the  Gallitzin  coal.- 

The  writer  has  correlated  the  Gallitzin  coal  with  the  Brush  Creek 
coal  all  through  central  Pennsylvania.  Attention  has  already  been 
called  to  the  irregularity  in  the  stratification  of  the  Lower  Cone- 
mangh which  renders  correlations  and  accurate  tracing  of  beds  very 
difficult.  The  writer  has  been  strongly  inclined  to  believe  that  the 
Piedmont  coal  would  prove  to  be  at  the  same  horizon  as  Ithe 
^lahoning,  but  in  view  of  these  uncertainties  he  has  given  Professor 
Swartz’s  inter])retation  the  benefit  of  the  doubt.  In  any  case  the 
sandstone  below  the  Mahoning  coal  may  not  be  called  tbe  Ujijier 
]\Iahoning  as  fhe  IMahoning  coal  certainly  belongs  between  llie 
Upper  and  Lower  Mahoning  sandstone. 


’Swartz.  Charles  K.,  Price,  W.  Armstrong,  and  Bassler,  Ilan-ey.  Coal  Measures  in  Mary- 
land: Gool.  Soc.  America  Bull.  Vol.  30,  pp.  567-506,  1919. 

^Sw^^tz,  Charles  K.  and  Baker,  ‘William  A.  Jr.,  Second  Report  on  the  Coals  of  Maryland. 
Plate  C,  Columnar  sections  in  pocket.  Baltimore,  Maryland,  1020. 
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1.  Gcnei’nlizf'd  sortion.  New  f’nstle  (ni!i<li’ansle.  (DeWdll'). 

2.  Generalized  seetinn.  Heaver  (|na<lraii|!le.  ( Woolsi'y  ) . 

2.  Seet  inii  on  Cnenniher  (’reek,  Gniontown  (inadraiifile.  ( ( 'amiibell ) . 

4.  (Generalized  section,  Kittaiinins-iinral  Valle.v  (inadran,a'le,  (I’.iilts), 

5,  Selected  section,  linliana  quadrangle,  ( Kicliarilson) , 

(j.  Selected  section,  .lolinstown  quadrangle,  (I’halen). 

7.  Generalized  section,  Ebensburg  quadrangle,  (iintts). 

8.  Selected  section,  Harnesboro  quadrangle.  (Ganiiibell). 

9.  Selected  section.  Patton  (luadrangle.  (Caiui)bell). 

10.  Generalized  section,  Punxsutawne.v  quadrangle.  (Aside, v). 

11.  Selected  section,  Curweusville  quadrangle.  (Ashley). 

12.  Generalized  section,  lloutzdale  quadrangle.  (Ashley). 


(lencral  eh  (tract  cr  and  thickncs,s.  Tlie  Alleglitoiy  jivoni),  oi'iji'inall.v 
known  as  the  Lower  I'roduetive  Coal  Metisnres,  yields  ahout  oO  pei- 
cent  of  the  bitnininons  coal  mined  in  renn.sylvania.  It  forms  a 
broad  but  irrej^nlar  belt  or  frinoe  all  around  the  coal  lield  in  I’enn- 
sylvania  and  is  brought  up  within  the  field  by  the  ]U“omiuent  anti- 
clines. This  group  is  usually  distiuguished  from  the  Conemaugh 
above  by  tlie  ]»resence  iu  it  of  several  commercially  valuable  coal  beds, 
and  from  the  underlying  group  by  the  smaller  amount  of  saudstom* 
it  contains.  It  is  commonly  delimited  as  extending  from  the  fop 
of  the  tipper  Freeport  coal  to  the  base  of  the  Ifrookville  undm-  clay. 
In  places  both  of  these  coals  are  thin  or  wanting.  ^Yhere  thin  they 
may  be  confused  with  other  thin  coals  above  or  below  them,  making 
it  dilticult  to  draw  the  boundaries.  This  difficulty  is  increased  when 
one  or  both  of  the  bounding  coals  are  absent,  jiarticularly  if  the  coals 
at  the  nearest  ad.jacent  horizons  within  the  group  are  also  absent, 
as  is  tiaie  in  ])lac(‘s.  In  such  places  it  is  often  ])ossib]e  to  measure 
up  or  down  from  some  characteristic  strata  within  the  group  and 
determine  the  approximate  position  of  the  boundary.  In  the  east- 
ern part  of  the  held  some  of  the  more  characteristic  strata,  such  as 
the  limestones,  are  lacking  so  that  in  some  areas  it  is  diflicult  to 
draw  the  boundaries  of  the  group  with  any  accuracy. 

Recent  studies  indicate  that  the  Allegheny  as  described  and 
ma])])ed  in  the  Kittanniug,  Rural  ^h(lley,  and  iu  i»art  of  the  Foxbui'g 
Clarion  folios,  is  in  error.  The  sandstone  there  called  the  Clarion 
sandstone  appears  to  be  at  the  same  horizon  as  the  Homewood  sand- 
stone on  Beaver  River,  and  the  Craigsville  of  that  area  to  be  the 
same  as  the  Brookville  coal  at  Brookville. 

In  general  th(>  grouj)  inci-eas(‘s  in  thickness  from  w(“st  to  east  and 
the  number  of  coal  beds  increases  in  the  same  diivctiou.  Ov’er  a 
considerable  area  iu  western  IVnnsylvania  the  Vanjiort  limestone 
makes  an  excellent  key  rock.  This,  coui)led  with  the  small  number 
of  coal  beds,  renders  fairly  easy  the  ident itication  of  the  several  Ixals. 
In  the  eastern  ])art  of  the  coal  tields  this  limestone  is  lacking  and 
many  more  coal  beds  are  present.  Furthermore,  in  ])arts  of  Clear- 
held  County  iu  place  of  a massive  sandstone  at  the  Homewood  hori- 
zon is  found  clay  and  shale  and  an  iriHgular  succession  of  live  or 
six  coal  beds.  There  is  still  one  unsettled  problem  alfecting  the 
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lower  Alleglieny  groiiii.  In  several  counlies  a valuable  flint  clay 
occurs  at  what  David  White  has  assigned  as  the  Mercer  horizon  in 
the  Pottsville  Series.  The  Maryland  geogolists  studying  at  this 
horizon  have  concluded  that  the  clay  is  in  the  Clarion  member  in 
the  Allegheny  group  and  above  the  Brookville  coal.  Recent  studies 
in  Clearfield  County  seem  to  confirm  this  conclusion  though  with- 
out certainty.  Also,  recent  studies  by  Mr.  White  have  indicated 
that  the  flora  at  the  horizon  of  the  Brookville  coal  is  very  similar 
to  that  at  the  horizon  of  the  Mercer  coal,  though  immediately  below 
the  Lower  Mercer  coal  a distinctly  different  flora  appears. 

A general  view  of  the  stratigraphy  of  the  group  is  given  in  the 
figure. 

COALS  OF  ALLEGHENY  GROUP. 

Coal  77g2  (Upper  Freeport) . The  Upper  Freeport  coal  is  one  of 
the  most  persistent  and  valuable  coals  of  the  group.  It  appears 
to  have  been  formed  over  all,  or  nearly  all,  of  the  area  within  its 
outside  limits.  Over  large  areas,  however,  it  was  more  or  less  com- 
pletely removed  Ity  stream  erosion  following  an  uplift  that  took 
place  after  its  formation  but  before  the  deposition  of  the  Lower 
Mahoning  sandstone.  In  other  areas  it  is  so  badly  split  up  with 
jmrtings  or  is  so  shaly  as  to  lose  much  or  all  of  its  value.  This  bed 
is  finely  exposed  in  the  east  bank  of  Allegheny  River  above  the  rail- 
road track  from  the  type  locality  at  Freeport  down  stream  to  Arnold. 
The  bed  is  clearly  exposed  for  probably  half  of  the  seven  miles  be- 
tween the  two  places,  reaching  a thickness  of  7 feet  near  Arnold. 
In  part  of  this  stretch,  as  in  other  places,  the  upper  part  or  all  of 
the  coal  bed  is  cut  out  by  subsequent  stream  erosion  and  replaced 
by  Mahoning  sandstone.  The  bed  averages  between  6 and  8 feet 
thick  in  some  small  areas,  from  3 to  6 feet  thick  in  much  larger 
areas  and  under  3 feet  thick  in  possibly  more  than  half  the  area 
underlain  by  it. 

In  a small  area  in  northeastern  Allegheny  County,  southern  But- 
ler County,  and  extending  over  into  Westmoreland  County,  the  Upper 
Freeport  coal  is  from  2 to  10  feet  thick,  with  an  average  thickness  of 
not  far  from  7 feet.  In  this  area  it  is  called  the  “Thick  Freeport” 
or  “Double  Freeport.”  It  is  not  the  U])per  and  Lower  Freeport  beds 
combined.  The  increased  thickness  is  an  addition  to  the  top  of  the 
coal  bed.  Where  thickest  there  is  commonly  2 feet  of  cannel  coal 
at  the  top. 

The  Upper  Freeport  is  the  most  persistent  of  the  Allegheny  coals 
in  the  southwestern  part  of  the  State,  varying  from  a few  inches  to 
6 feet,  and  up  to  7 feet  in  the  Ligonier  Valley,  where  the  bed  is  per- 
sistently from  4 to  6 feet  thick  over  considerable  areas. 

Coal  77 cl  (Lower  Freeport).  Present  information  suggests  that 
instead  of  coal  at  a single  horizon,  there  may  be  several  closely  over- 
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lying  f)r  ovei-la]ii>ing  coal  lioi'izons  in  iUo  space  from  30  1o  05  feet 
below  the  Upper  Ureei)ort  coal.  The  Lower  Free]>ort  coal  has  always 
been  recognized  as  a variable  coal,  locally  reaching  a thickness  of 
15  or  10  feet,  Uiongh  thinning  away  to  a feather  edge  in  a short  dis- 
tance. In  other  regions,  as  in  the  IMoshannon  basin  in  Cleaiiield 
County,  this  bed  is  known  to  split,  the  two  parts  becoming  as  much 
as  55  feet  apart.  In  Cambria  County  it  is  known  to  be  represented 
by  two  beds  at  slightly  overlajiping  horizons.  In  Jefferson  County 
the  laying  down  of  its  roof  shales  was  followed  by  uplift  that  al- 
lowed the  removal  of  large  areas  of  the  coal.  So  that  while  this 
horizon  has  large  areas  of  thick  coal,  the  coal  appears  to  be  less 
regular  than  that  at  the  Up])er  Uree])ort  hoidzon.  Tlie  Ij)per  aud 
Lower  Freeport  beds  are  separated  by  about  40  feet  ou  the  average, 
though  the  interval  may  locally  be  as  much  as  05  feet  or  elsewhere 
be  down  to  20  feet  or  even  less. 

The  Lower  Freeport  coal  has  long  been  mined  in  large  volume  in 
Clearfield  and  Jefferson  counties.  It  is  from  4 to  S feet  thick  over 
large  areas.  Large  areas  still  remain  unmined  in  Indiana,  Cambria, 
Armstrong,  Cleartield,  and  Jefferson  counties. 

Coal  77b3  (Upper  Kittanninp) . This  bed,  which  commonly  is 
found  about  100  feet  below  the  Upper  Freeport  coal,  is  of  very  minor 
importance  in  most  of  the  bituminous  held  of  Pennsylvania.  It  is 
a good  G-foot  bed  south  of  Johnstown  and  is  the  thickest  bed  in  the 
Allegheny  group  along  Chestnut  Pidge  in  Fayette  County.  Locally 
its  thickness  is  increased  to  12  to  20  feet  by  the  presence  of  one  or 
more  benches  of  cannel  coal.  Most  of  the  cannel  coal  of  the  State 
appears  to  be  at  this  horizon.  Some  of  the  cannel  at  this  horizon 
has  lost  the  high  volatile  content  characteristic  of  cannel  coal  and 
is  chemically  similar  to  the  bituminous  coal  with  which  it  is  as- 
sociated. 

Coal  771)2  (Middle  Kittanning) . Several  coals  occur  between  the 
Upper  aud  Lower  Kittanuing  coals.  Whether  these  are  at  a few 
definite  horizons  cannot  as  yet  be  stated.  In  Clearfield  County  there 
appear  to  be  in  this  interval  not  less  than  three  horizons,  and  prob- 
ably five,  at  which  coal  occurs,  aud  it  has  been  suggested  that  the 
variable  vertical  position  of  coals  in  this  space  maj'  be  due  to  the 
occurrence  of  non-persistent  coals  at  several  distinct  horizons.  As 
a rule,  in  Pennsylvania,  coals  in  this  part  of  the  group  are  of  little 
commercial  value,  but  in  jdaces  the  coal  is  thick  enough  to  have 
attracted  commercial  exploitation.  In  Ohio  this  coal  is  correlated 
with  the  famous  “Great  Vein”  of  the  Hocking  Valley  region.  Most 
of  the  workable  coal  at  this  horizon  is  found  in  Butler,  Westmore- 
land, Jefferson,  and  Clearfield  counties. 

Coal  771)  (Lower  Kittanning).  The  Lower  Kittanuing  coal  ap- 
pears to  be  the  most  persistent  coal  bed  of  the  Allegheny  grou]). 
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Locnlly,  as  in  tlie  Borwiii  district  of  Somerset  County,  it  is  a bed  oi 
1k)11i  fine  (|iia]i1y  and  good  IJackness.  As  a whole  it  is  not  a thick 
coal,  but  over  wide  areas  it  is  regularly  2^/2  to  4 feet  thick.  In  some 
areas  it  is  a double  or  triple  bed  and  in  these  areas  all  of  the  benches 
may  be  ecpially  persistent  or  one  of  the  benches  may  be  persistent 
^\  hile  the  others  may  vary  widely  in  thickness,  and  may  add  greatly 
to  the  valne  of  the  main  bench  at  one  ])oint  and  be  worthless  at 
some  neighboring  point.  Considered  broadly  this  bed  is  generally 
moi-e  than  1 foot  8 inches  thick  and  less  than  5 feet  thick. 

It  is,  next  to  the  Upjier  Freei)ort,  the  most  inij)ortant  coal  in  the 
gi'onp.  It  is  the  most  important  bed  in  Armstrong,  Beaver,  Blair, 
Bi'adfoi'd,  Caml)ria,  Centre,  Clarion,  Clearfield,  Clinton,  Lycoming, 
and  Somerset  comities. 

C<Mil  77a3  (ScruJ)fjra8!:t) . Immediately  below  the  Vanport  lime- 
stone is  a thin  coal  bed  called  the  Sernbgrass  coal.  Its  maximum 
thickness  is  18  inches  on  the  Connoipienessing.  In  the  northern  part 
of  Butler  County  it  averages  about  U inches.  It  lies  20  to  30  feet 
above  the  Clarion  coal. 

Coal  77a2  (CJaj'lon).  Work  in  Clarion  and  Armstrong  counties 
has  shown  that  in  those  comities  there  are  locally  not  less  than 
three  beds  of  coal  between  the  Lower  Kittanning  coal  and  the  Brook- 
ville  coal.  The  lower  two  of  those  have  been  thought  to  be  splits 
of  the  same  bed  and  called  the  Upper  and  Lower  Clarion  coals,  the 
interval  between  them  ranging  from  2 to  25  feet  at  different  points. 
In  other  areas  all  three  of  these  coals  may  be  lacking.  In  other  areas 
only  one  coal  is  found  below  the  Lower  Kittanning  in  the  Allegheny 
group  but  at  such  a distance  below  the  Lower  Kittanning  as  to 
leave  an  uncertaintj^  as  to  whether  it  should  be  considered  the 
Clarion  or  the  Bi’ook ville.  An  attempt  was  made  in  the  summer  of 
IIJIG  to  obtain  collections  of  the  fossil  plants  associated  with  the 
Brookville  and  Mercer  horizons  so  as  to  aid  in  their  future  differ- 
entiation, but  with  not  all  the  success  desired.  The  Clarion  coals 
are  commonly  thin  and  of  little  commercial  valne,  but  like  the  other 
minor  coals  of  the  group  they  thicken  locally  so  as  to  be  of  value. 
Tills  is  especially  true  in  Clarion  County. 

Coal  77 a (BrooM^ille) . This  coal  is  not  important  in  Pennsyl- 
vania though  locally  it  is  (>  feet  or  more  thick  and  mined  on  a large 
scale.  Its  tendency  to  carry  a high  percentage  of  ash  has  given  it 
locally  the  name  “Dirty  A.’’  It  is  an  important  coal  around  Brook- 
ville, in  ])ai‘ts  of  Clearfield  ('omify,  in  the  sonihern  jiai’t  of  the  State, 
and  in  West  Virginia. 
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Fi".  21.  Selected  soedoiis  of  Pottsville  sorie.s. 

1.  Euaver  River.  2.  Clearfield  (?)  County.  ll.  Elk  ('ouiitv.  4.  Clinton 
County.  5.  Johnstown,  (j.  Callitzin.  7.  Westmoreland  County. 


Upper  Pottsville  (Kanawha)  Series 

(jencTCHl  clid rdctcr  and  t hivkiicas.  The  name  I’otlsville  conyloinor- 
ate  was  given  in  1S77  hy  Charles  A.  Ashhnrner  of  the  Second  Ceo- 
logical  Survey  to  tlie  massive  sandstones  and  conglomerates  at  tlie 
base  of  the  Coal  Measures,  iu  general  equivalent  to  the  Millstone 
Grit  of  very  eaidy  reports.  In  the  Pottsville  region  the  ‘‘conglomer- 
ate” is  mainly  sandstone  and  conglomerate  about  1100  feet  thick 
containing  a number  of  coal  beds  that  are  generally  thin  and  un- 
workable, but  that  in  parts  of  the  anthracite  region  have  thicknesses 
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of  10  feel  or  more.  In  we.stern  rennsylvania  llie  Pottsville  is  tliin, 
commonly  less  than  200  feel.  Laler  similes,  especiallj^  lliose  l)y 
David  AVhile,  have  sliowii  llial  llie  lliinness  in  western  Pennsylvania 
is  in  pari  dne  to  the  fact  that  western  Pennsylvania  was  above  sea 
level  and  nndergoing  erosion  while  the  Lower  Pottsville  deposits  of 
eastern  Pennsylvania  Avere  being  laid  doAvn.  Because  of  this  period 
of  erosion  the  Maueh  Chunk  red  shales  are  lacking  over  much  of  the 
nortliAvest  corner  of  the  State  and  even  the  upper  Pocono  is  lacking 
in  part  of  the  same  area. 

Furtliermore,  most  elaborate  studies  by  David  White  have  shoAA’u 
that  soutliAvard  from  Penusylvauia  the  Pottsville  inci’eases  in  thick- 
ness until  in  southern  AVest  Virginia  it  is  nearly  4,000  feet  thick,  and 
contains  sixty-fiA^e  named  coal  beds,  including  nearly  all  of  the  beds 
mined  in  that  area.  Still  farther  south,  in  Alabama,  the  Pottsville 
is  7000  feet  thick.  Indeed,  Mr.  Vniite  has  shoAvn  that  practically  all 
of  the  coal  mined  in  the  Appalachion  region  south  of  the  3Tth  par- 
allel is  of  Pottsville  age. 

Naturally  the  PottsAulle  south  of  PennsylAmnia  has  been  divided 
into  gi‘oui)S  and  members.  In  order  that  the  subdivisions  used  in 
Pennsylvania  may  coi’respond  with  these  the  writer  has  followed  the 
division  of  the  Pottsville  into  an  upper  and  Ioavti*  series;  the  upper 
corresi)onds  with  the  KauaAvha  of  AAtest  Virginia,  Avhich  is  there  1830 
feet  thick,  and  the  loAver  Avith  the  NeAV  Elver  and  Pocahontas  of  Vir- 
ginia and  Vtest  Virginia,  Avhich  are  together  about  2000  feet  thick 
in  1hat  area.  The  KanaAvha  series  is  then  divided  into  Upper,  Middle, 
and  LoAver  KanaAvha  groups,  each  about  GOO  feet  thick.  These  in 
tarn  have  been  divided  into  members,  each  about  100  feet  thick. 
The  Lower  Pottsville  series  is  divided  into  an  Upper  and  LoAver 
NeAV  River,  and  Pocahontas  groups,  also  each  about  600  feet  thick. 
Idle  Upper  Kanawha  extends  from  the  Stockton  coal  to  the  Chilton 
coal;  the  Aliddle  KanaAvha  from  the  Chilton  to  the  Campbells  Creek 
coal  (Freeburn,  AVarfield,  or  Upper  AA^ar  Eagle)  ; the  LoAA'er  Kanawha 
fi-om  the  Campbells  Creek  bed  to  the  Gilbert  bed.  The  Upper  NeAV 
RiA^er  extends  from  the  Gilbert  bed  to  the  SeAvell  (Davy)  coal. 

The  Lower  Pottsville  series  is  not  represented  in  AVestern  Penn- 
sylvania. The  HomeAvood  and  Mercer  members  are  thought  to  repre- 
sent about  the  time  equivalence  of  the  Upper  KanaAvha;  the  Con- 
noquenessing  sandstone  and  Sharon  coal  to  be  the  Aliddle  KanaAAdia 
(ihe  Sharon  coal  being  correlated  Avith  the  Campbells  Creek  coal); 
the  Sharon  or  Glean  sandstone  conglomerate  is  thought  to  be  of 
LoAver  KauaAvha  age. 

As  a Avhole  the  Pottsville  in  the  bituminous  held  of  Pennsylvania 
is  ])redominatingly  sandy,  com])osed  of  sandstones,  conglomerates, 
shales,  and  irregular  coal  beds,  Avith  local  deA^elopment  of  limestone, 
iron  ores,  and  valuable,  highly  refractory,  flint  clays.  It  is  from 
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100  feet  to  350  feet  thick.  It  outcrops  over  a l)roa(l  belt  around  the 
uortheru  edge  of  the  field  where  its  saiidstoues  have  helped  to  maiu- 
taiii  the  high  plateau  cliaracter  of  a broad  stretch  of  country.  In 
some  areas  it  is  mainly  sandstone,  in  others  mainly  shale.  On  the 
whole  it  is  more  sandy  than  any  of  the  overlying  formations,  and 
commonly  produces  a rougher  type  of  topography.  Where  most  fully 
developed  in  western  Pennsylvania  it  contains  at  least  four  sand- 
stones, the  Homewood,  Upper  and  Lower  Connoqnenessing,  and 
Sharon.  The  Sharon  sandstone  or  conglomerate  is  commonly  lack- 
ing in  the  eastern-central  part  of  the  field,  and  locally  even  one  or 
both  of  the  Connoqnenessing  sandstones  may  be  missing,  apparently 
never  having  been  laid  down.  These  lower  sandstones  are  absent  be- 
cause the  area  where  they  are  lacking  was  above  water  level  and 
subject  to  erosion  rather  than  deposition  during  the  time  they  were 
being  laid  down  elsewhere. 

COALS  OF  THE'  POTTSVILLE  SERIES. 

Coal  76a  (Mercer).  There  are  two  or  three  coals  at  this  general 
horizon  along  Beaver  Elver,  as  shown  in  the  sections  on  figure  21. 
The  coals  are  commonly  thin  and  of  little  or  no  interest,  though 
locally  they  have  a thickness  that  gives  them  local  value.  In  many 
areas  there  is  oidy  one  coal  at  this  general  horizon  or  none  at  all. 
But  on  the  other  hand  there  may  be  locally,  as  in  Clearfield  County, 
four  or  five  coals  below  the  Brookville  within  the  space  usually  as- 
signed to  the  Mercer  coals. 

Coal  751}  (Qualcertoum) . Between  the  two  sandstones  of  the  Con- 
noquenessing  is  commonly  an  interval  filled  with  shale,  locally  5<1 
to  60  feet  thick.  This  in  places  contains  one  or  more  coal  beds  gen- 
erally only  a few  inches  thick  and  valueless. 

Coal  75a  (Sharon).  The  Sharon  coal  has  been  one  of  the  coal 
assets  of  Ohio  and  Pennsylvania  but  is  now  nearly  worked  out.  The 
coal  has  been  of  value  iu  Pennsylvania  oidy  in  the  northwest  corner 
of  the  field,  but  has  been  worked  along  much  of  the  western  edge  of 
the  coal  field  in  Ohio.  This  coal  in  IMercer  County  and  westward  in 
Ohio  is  a block,  non-coking  coal  that  in  early  days  was  used  in  blast 
furnaces  without  coking. 


GEOLOCICAL  STRUCTUEE. 

Cencral  stafeincnt.  In  recent  geologic  woi-k  the  determination  and 
delineation  of  the  structure  or  lay  of  the  rocks  has  been  considered 
of  the  highest  impoi-tance  and  a large  shai'c  of  Ihe  work  has  been 
d( ‘Voted  to  its  study. 

If  it  were  ])ossible  to  remove  all  of  Ihe  I'ocks  lying  aliove  the  top 
of  any  selected  rock  layer  in  western  Pennsylvania,  as  the  Pittsburgh 
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coal,  or  bettor  si  ill  the  Upper  Freeport  coal,  it  would  be  found  that 
Ihe  top  of  the  layer  forms  a surface  like  that  of  a gently  rolling 
country,  consisting  in  the  main  of  low  rounded  ridges  or  swells  be- 
tween equally  gently  rounded  valleys.  These  valleys,  or  a corre- 
sponding ridge,  might  range  in  width  from  a mile  or  less  to  a maxi- 
mum of  8 or  10  miles,  and  difl'erence  of  elevation  between  valley  and 
ridge  fi'om  .50  feet  to  1000  feet  or  more.  The  slope  from  ridge  to 
valley  would  commonly  be  found  to  be  less  than  400  feet  to  the  mile 
and  more  commonly  less  than  200  feet  to  the  mile.  A few  of  the 
ridges  would  show  slopes  exceeding  those  figures,  especially  in  the 
eastern  part  of  the  field,  while  in  the  western  part  of  the  field  the 
sloi)es  are  commonly  less  than  100  feet  to  the  mile.  It  would  be 
noticed  that  the  ridges  and  valleys  have  a general  trend  from  north- 
east to  southwest,  though  neither  the  crests  of  the  ridges  nor  the 
bottoms  of  the  valleys  follow  straight  lines  or  run  exactly  parallel. 
The  crests  or  valley  bottoms  Avonld  not  be  found  to  be  even  but  to 
rise  or  sink  along  their  axes,  forming  either  one  or  a succession  of 
domes  and  basins  separated  by  low  points  or  gaps  in  the  ridges  and 
liigh  divides  in  the  basins.  Some  of  the  ridges  could  be  traced  for 
several  score  of  miles,  high  and  strong  at  one  place  and  Ioav  and 
less  distinct  beyond.  Other  ridges,  and  the  same  is  true  of  the 
valleys,  are  short  and  ]*inch  out  between  adjoining  valleys.  In  places 
llie  highest  part  of  a ridge  would  be  found  adjoining  the  lowest  part 
of  the  Aailley  either  side  of  it.  Elsewhere  it  would  be  found  that 
the  highest  part  of  a ridge  is  beside  a saddle  between  two  basins  in 
the  adjoining  valley. 

Considering  the  general  parallelism  of  the  structural  ridges  and 
valh'ys  it  AVonld  be  ex])ected  that  shortening  of  the  strata  by  the 
folding  Avonld  be  (‘(pml  along  any  line  at  right  angles  to  the  folds. 
Calculation  by  the  Avriter  has  shoAvn  that  the  actual  shortening  by 
one  of  these  Ioav  fobls  is  very  small.  Thus  the  U]ii)er  Free)>ort  coal 
Ashere  arched  over  the  Chestnut  Ridge  anticline  betAveen  Rnnxsn- 
taAvney  and  lifcCiees  Mills,  rises  750  feet  above  the  cord  of  the  arch. 
It  Avonbl  norinally  be  thonght  that  a train  folloAving  a tunnel  Ihrongh 
tlie  anticline  Avonld  have  a much  shorter  tri])  than  one  following  the 
coal  over  the  arch,  yet  the  difference  is  less  than  5 feet.  As  this  is 
one  of  the  sti'ongest  folds  in  the  field  it  Avonld  appear  that  the  total 
shoi'tening  across  the  Avhole  field  must  be  A'ery  small,  probably  not 
over  50  feet  all  told,  and  in  some  sections  probably  'not 
half  of  that. 

Finally  it  AVonld  be  not(“d  that  the  ridgc's  and  valbws  become  loAver 
and  bnvei“  toAvaial  the  Avest,  foi'iiiing  Avi'inkles  on  a bi'oad  major 
valley  or  geosymdine  a\Iios(>  ;ixis  lains  southwest  fi-oin  Fittsbnj'gh 
lo  Huntington,  W(‘st  Vii'giiiia.  The  i-esnlt  is  that  the  Uppei*  Free- 
port bed,  Avhich  is  2,000  feed'  above  sea  level  on  the  eastern  side  of 
the  field,  is  500  feet  beloAv  sea  leA'el  along  the  axis  sontliAvest  of  Pitts- 
burgh. 


119 


C()ntimiiii<j;  the  figure  already  used,  it  is  obvious  (hat  if  (he  (oi*  of 
(he  Upper  Freeport  coal  had  lu'eu  exitosed  hy  the  removal  of  the 
overlyiupj  rocks  it  would  be  possible  to  represent  the  suilace  so  ex- 
posed by  contour  lines  in  the  same  way  that  the  ordinary  laud  sur- 
face is  represented  on  topo^raiihic  ma])s.  On  (he  mai),  pla(e  TI, 
the  structure  or  folding  of  the  rocks  is  re])reseuted  by  100-foot  con- 
tour lines.  Wliere  these  are  solid  they  are  taken  from  the  results  of 
recent  geological  work.  Where  dotted  they  are  inferred  by  connect- 
ing together  the  areas  on  either  side  already  determined.  The  posi- 
tion and  slope  of  these  folds,  the  names  that  have  been  applied  to 
them,  their  extent,  and  other  relations  are  brought  out  gTai)hically 
on  the  map  and  need  not  be  described  further  here. 

The  structure  contours  on  the  large  map  are  drawn  on  the  Pitts- 
burg coal  west  of  the  crest  of  Chestnut  Ridge  and  south  of  the  Coue- 
maugh-Kiskimiuetas-Allegheuy-Ohio  rivers  and  on  the  Ui>i)er  Free- 
port coal  east  and  north  of  that  line.  In  prejiaring  the  ma]>,  the 
structure  maps  already  i)ublished  or  jn’ejiared  on  the  one  inch  to 
the  mile  scale  were  reduced  photographically  to  the  scale  of  the 
new  maj)  and  the  structure  transferred.  In  several  of  the  quad- 
I'angles  the  structure  as  originally  drawn  was  on  the  base  of  the 
Pittsburgh  bed  or  top  of  the  Upi)er  Freeport  bed.  In  those  instances 
tlie  structure  Avas  transferred  without  change.  In  some  quadrangles 
within  the  area  Avhere  the  Pitt.s.burgh  bed  is  used  here  as  a key  rock, 
horizons  such  as  the  Washington  limestone  and  Ames  limestoTie 
were  used  on  the  original  maps.  Some  of  the  maps  in  the  area  east 
of  Chestnut  Ridge  and  north  of  Conemaugh  River  were  originally 
contoured  on  the  LoAver  Freeimrt,  Tapper,  ^Middle  or  LoAver  Kittan- 
ning coal,  Van])ort  limestone,  or  other  bed.  In  these  areas  Avhere 
some  bed  other  than  the  Pittsburgh  or  Upper  Fi-ee])ort  Avas  uscal  on 
the  original  map  it  has  been  necc'ssai-y  to  shift  (he  contours  fi-om 
(he  level  of  the  stT'atum  originally  used  to  th(>  stratum  here  used. 
If  the  sti-atum  originally  used  Avas  below  (lie  Pittsburgh  or  Uiiiiei* 
Freeiiort,  the  stratigra])hic  distance  betAA'eeu  (he  tAvo  Avas  added  (o 
(he  contours  as  originally  draAvn.  If  the  original  key  stratum  Avas 
aboA’e  (he  horizon  hei'e  usimI,  tbe  stratigrajihic  intei'A'al  to  the  stratum 
here  used  Avas  sulitracted.  Foi-  examjile,  in  an  area  originally  con- 
toured on  the  LoAver  Free])Oi-t  coal,  .bO  feet  Avas  added  (o  the  con- 
tours originally  draAvu  to  arrive  at  the  contours  as  here  shoAvu.  If 
(he  stratum  on  Avhich  the  structui-e  Avas  originally  shown  Avas  the 
LoAver  Kittauuing,  200  feet  Avas  added  to  the  oiagiual  contours. 

d'li(‘  folloAAMUg  table  slioAVs  the  iu((‘r\al  added  oi‘  subtracted  in  ea(*h 
({uadrangh“  (o  oi-  from  (lu*  contours  as  drawn  in  (be  field  in  ari'iv- 
ing  at  (be  stimctiii'e  shown  on  (be  map  accompanying  this  r(‘por(. 
To  compiiti"  (he  actual  (*h‘va(iou  of  any  siralum  in  any  <|uadraugle 
a<ld  or  subtract  the  interval  from  the  stratum  to  tlu'  Pi((sbui-gh  oi' 
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Upper  P’reei)ort  coal,  as  oiven  in  llie  table  of  coals  or  in  local  de- 
scriptions, to  or  from  the  elevations  in  that  quadrangle  shown  on 
the  map. 

vStmctiire  contonrs  were  originally  drawn  on  the  rittslairgh  coal 
in  the  following  quadrangles:  Amity,  Brownsville,  BnrgettstoAvn, 
Carnegie,  Claysville,  Connellsville,  Greensbnrg,  Latrobe,  Masontown, 
Pittsburgh,  Rogersville,  Uniontowm,  and  Waynesburg. 

They  were  originally  draw^n  on  the  Upper  Freeport  coal  in  these 
quadrangles:  Beaver  (part),  Ebensburg,  Elders  Ridge,  Indiana,  New 
Kensington,  Punxsutawney. 

Table  giving  the  original  keg  bed  for  certain  quadrangles  and  the 
assumed  distance  from  the  Pittsburgh  or  Upper  Freeport  coals  to 
that  stratum. 


Areas  Contoured  on  Pittsburgh  Coal. 


Quadrangle 

Original  key  bed 

Interval 

Beaver  

Ames  limestone  

+200 

Claysville  

Upi)er  Washington  limestone, 

—570 

Areas  Contoured 

on  Upper  Freeport  Coal. 

Ba  rnesboro,  Curwensvi  lie, 
IToutzdale,  Patton 

Lower  Freeport  coal 

+ 50 

Butler 

Vanport  limestone 

+235 

Clarion,  Johnstotvn,  Windber  . 

Low  er  Kittanning  coal  ...... 

+200 

Kittanning-Rnral  Valley  

Vanport  limestone 

+2.50 

IMeyersdale  

Ui)per  Kittanning  coal 

+100 

New-  Castle,  Zelienople 

iMiddle  Kittanning  coal 

+1.50 

Sewuckley  

Ames  limestone  

—300 

Somerset  

Johnstowui  limestone  

+100 

In  the  above  table  the  minus  sign  indicates  that  the  amount  given 
was  subtracted  from  the  elevations  given  on  the  original  contour 
map;  the  plus  sign  indicates  that  the  amount  w'as  added. 

Witliout  discussing  the  structural  details,  certain  general  features 
are  readily  aiq)arent  and  need  only  be  mentioned. 

First,  there  is  the  general  northeast-southeast  trend  of  the  folds. 
While  not  nearly  so  straight  as  they  have  frequently  been  repre- 
sented, neverllieless,  taking  large  distances,  the  folds  in  this  part  of 
the  State  tend  to  have  axes  running  about  N.  30°  E.  On  the  south 
line  of  Ihe  State  the  ti-end  is  more  nearly  north,  running  from  N.  20° 
E.  to  N.  2.“)°  E.  Tow’ard  the  nortliern  part  of  the  map  there  is 
marked  bemling  to  the  ('astwartl,  until  in  the  nortlieast  corner  of 
the  area  mai'ped  the  axes  have  directions  of  from  N.  35°  E.  to 
N.  00°  E. 
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In  the  second  place  there  is  noted  a marked  cliange  from  the 
closely  folded  anticlines  and  synclines  of  the  sontlieast  to  the  oi)en 
gentle  folds  northwest  of  Pittsburgh  where  the  strnctnre  is  little 
more  than  an  irregular,  very  gentle  slope  in  which  some  parts  pro- 
ject very  slightly  beyond  adjacent  parts.  So  gentle  is  much  of  the 
structure  at  the  northwest  that,  except  for  the  spirit-leveled  eleva- 
tions, it  would  hardly  have  been  possible  to  detect  any  variations 
from  a nniform  slope,  and  exi>erience  has  shown  that  in  many  cases 
even  these  slight  irregularities  in  the  slope  seem  to  liave  liad  a 
marked  effect  on  the  position  of  oil  and  gas  pools. 

In  the  third  place  it  will  be  noted  that  the  folds  are.  as  it  were, 
but  wrinkles  on  the  surface  of  a l)road  syncline,  of  which  the  axis 
runs  southwest  and  noi'theast  through  Pittsbui'gh.  South  of  Pitts- 
burgh this  axis  coincides  with  the  axis  of  the  Nineveh  syncline  and 
farther  north  with  the  axis  of  the  Fairmount  syncline.  Thus  at  the 
southeast  on  the  Dulany  anticline,  the  position  of  the  Pittsburgh 
coal  is  theoretically  4,200  feet  above  sea  level;  on  the  Fayette  anti- 
cline 1,800  feet  above  sea  level;  on  the  P>elle  Vernon  anticline  1,050 
feet  above  sea  level ; on  the  Amity  anticline,  the  same,  and  in  the 
Nineveh  syncline  it  gets  down  to  less  than  100  feet  above  sea  level. 
This  is  possibly  even  better  brought  out  by  a line  through  Indiana. 
Thus  starting  10,000  feet  above  sea  level  in  the  southeast  corner  of 
the  Ebensburg  quadrangle,  the  Pittsburgh  coal  even  in  the  Pavia 
syncline  does  not  get  below  4,200  feet  above  sea  level ; in  the  deep 
Wilmore  basin  to  the  northwest  it  gets  down  to  1,700  feet;  farther 
west  it  keeps  above  this  elevation  until  the  Laurel  Hill  axis  is  crossed 
where  it  has  a maximum  elevation  of  3,900  feet  above  tide,  though 
only  2,800  feet  in  the  line  being  followed.  From  the  Laurel  Hill 
anticline  to  Indiana  the  synclines  carry  the  coal  below  2,000  feet, 
and  the  anticlines  raise  it  above  2,500  feet.  The  Latrobe  syncline 
carries  the  coal  down  to  1,700  feet  at  Indiana  and  still  lower  farther 
south.  The  Elders  Pidge  syncline  carries  it  down  to  1,500  feet  and 
down  to  1,110  feet  farther  south.  The  Greenville  anticline  can  only 
raise  it  to  2,300  feet  farther  north,  but  only  to  1,000  feet  in  the  line 
here  followed,  while  in  the  Fairmount  syncline  the  Pittsburgh  coal 
south  of  Kittanning  is,  or  would  be  if  present,  only  1,550  feet  above 
tide. 

In  the  fourth  place  it  is  to  be  noted  that  in  the  center  of  the  major 
synclinal  axis  there  is  a general  rise  of  the  structure  in  the  direction 
of  the  axes  of  folding  to  the  northeast.  Thus  in  the  axis  of  the 
major  syncline  in  the  soulhwest  corner  of  the  State  the  Pittsburgh 
coal  is  down  almost  to  sea  level— locally  within  100  feet  of  it.  Go- 
ing toward  Pittsburgh  the  strata  in  the  center  of  the  basin  rise  as 
in  climbing  toward  the  point  of  a spoon  until  at  Pittsburgh  the  coal 
of  that  name  is  1,000  feet  above  sea  level.  Going  northeastwards 
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11u‘  smile  rise  eonliimes  until  in  the  Clarion  qnadran^re  in  the  lower 
l»art  of  the  major  basin,  1h(‘  Pittslinri^h  coal  is  theoretically  over 

2.000  f(*et  above  sea.  level,  if  the  Cniontown  syncline  be  tolloweil 
it  will  be  found  near  ITniontown  to  bring  the  Pittsburgh  coal  down 
to  b.aO  feet  above  tide.  At  Latrobe  the  coal  is  not  below  700  feet;  at 
Plairsville  about  1,000  feet;  at  Indiana  it  is  1,700  feet  above  tide. 
This  tendency  to  rise  to  the  northeast  does  not  continne  southeast 
of  the  Chestnnt  Ridge,  and  in  many  jiarts  of  that  area  may  be  re- 
versed. Tims  in  the  Uniontown  quadrangle  the  calculated  jiosition 
of  the  Pittsburgh  coal  above  Chestnnt  Ridge  is  about  4,000  feet; 
east  of  Lati-obe  less  than  2..500  feet;  east  of  Indiana  only  2,500  feet. 
East  of  Pnnxsntawney  it  rises  again  to  between  2,700  and  3,000  feet 
above  sea  level. 

In  the  Elliotsville  syncline  east  of  Chestnnt  Ridge  the  PittsVmrgh 
coal  is  theoretically  above  2,100  feet.  East  of  Indiana  it  is  down  to 

1.000  feet,  bnt  in  the  Cnrwensville  quadrangle  it  ranges  between 

2.000  and  2,350  feet. 

Eifth,  it  emphasizes  as  has  never  been  done  before  the  nndnlating 
character  of  the  folds  in  the  direction  of  the  axes. 

No  snch  even-crested  anticlines  or  even-bottomed  troughs  or  syn- 
clines as  have  nsnally  been  ]nctnred  have  been  found  to  exist  in 
the  area  covered  hy  the  maj).  Instead,  the  synclines  appear  to  be 
a series  of  elongated  oval  or  siioon-sluqied  basins  separated  by  rela- 
tively high  divides  or  buckles;  and  the  anticlines  consist  of  elongated 
or  oval  domes  or  crests  se])arated  by  low  sags.  A study  of  the 
relative  ])osition  of  these  basins  and  crests  brings  ont  some  interest- 
ing ])oints.  In  the  ITniontown-Connellsville  ((nailrangles  the  basins 
and  ci-esis  are  set  in  alternate  arrangement,  while  in  Cambria  County 
they  are  opjiosite.  Tims,  for  exanqile,  the  Uniontown  basin  is  not 
(qiposite  the  highest  jiart  of  the  crests  of  the  adjoining  anticlines, 
bnt  op])osite  the  sags  of  tliose  anticlines,  and  vice  versa.  In  Cambria 
County,  on  the  othm'  hand,  it  will  be  noted  that  the  highest  part  of 
the  Ebenshnrg  anticline  is  almost  exactly  between  the  lowest  parts 
of  the  Wilmore  and  Johnstown  basins  adjoining  it  on  either  side. 
This  is  evini  more  strikingly  shown  in  the  Latrobe  quadrangle  where 
domes  in  the  Fayette  and  Chestnnt  Ridge  anticlines  and  basins  in 
the  Greensbnrg  and  Latrobe  .synclines  all  fall  in  a line  nearly  normal 
t('  the  strike.  The  same  thing  is  true  in  the  Elders  Ridge  quadrangle, 
of  the  domes  and  basins  in  the  Roaring  Run  anticlines.  Elders  Ridge 
syncline  and  Jacksonville  anticline.  On  the  whole  the  opposite  ar- 
rangement appears  to  be  more  common  than  the  alternate,  though 
not  enough  so  as  to  be  made  the  basis  of  a theory  in  the  matter.  In 
the  case  of  the  Latrobe  quadrangle  a line  nearly  normal  to  the  struc- 
ture through  the  ])oints  of  maximum  folding  south  and  west  of  La- 
trobe, from  the  southeast  corner  of  the  (juadrangle  to  the  Greens- 
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l)nrg  synoline,  would  fvoss  contour  lines  to  the  exIcMil  of  .l.-IOd  feer; 
one  lliron^li  liie  nnixiinnni  I'oldiii”'  sonlli  ol’  1 >l;i  i i-s\i  I le  would  ci-oss 
."),ld()  f(*(“t,  wlule  llironiili  tlu'  nod(*s  iKdwecMi,  ;i  line  \\'onl<l  cross  only 
-l,lod  feet.  Other  cas(‘s  ai'e  (oen  nioia*  striking'.  inairly  east  and 
west  line  a little  noidh  of  .lolinslown  in  crossinji'  fi'oin  the  ^VilInore 
syiu'line  to  the  Lani-el  Hill  anticline,  would  cliinh  n]i  2,!ir)(l  f(>et  and 
down  750  feet  or  a total  of  3,700.  A parallel  line  thi-onch  hilKMishni-y 
'w  ould  elind)  nj)  000  feet  and  down  not  at  all. 

Unfortunately  the  areas  not  yet  niapjied  ]n'event  extendino-  ihis 
study  broadly.  It  should  he  noted,  however,  that  in  the  cases  cited 
the  lines  ])assing'  over  the  greater  amounts  of  ascent  and  descent 
in  the  structure  are  not  itroportionately  longer  than  the  other  lines. 
The  ditference  is  made  up  in  the  difference  in  the  stee])ness  of  the 
structural  slope.  Xow  it  is  a w'ell  know’ii  fact  that  a highly  convex 
arch  is  longer  than  a lower  arch  of  the  same  span.  It  cvonhl  there- 
fore api)ear  that  along  certain  lines  transverse  to  the  folding  any 
selected  rock  stratum,  as  folded,  is  longer  across  the  areas  of  maxi- 
mum folding  than  the  same  rock  is  along  other  selected  lines  or 
what  might  be  called  nodal  lines  as  they  pass  through  the  nodes  of 
Ihese  undulating  axes.  This  difference  is  prol)ably  not  large. 

Another  question  is  raised  by  observing  these  nodal  lines  and 
lines  of  maximum  folding.  Have  there  been  axes  of  cross-folding 
action?  This  too  will  be  jias.sed  by  at  this  time.  It  is  probable  that 
the  structural  geology  must  be  mapped  in  a considerable  area  before 
some  of  these  ([nestions  can  be  examined  Avith  any  satisfaction. 

Fault  structure.  In  the  area  of  the  TTontzdale  (piadrangle  are 
faults  of  snflicient  size  to  noticeably  inllnence  the  structni’e  contours. 
The  faults  shown  in  Figure  G are  oidy  a small  part  of  those  recog- 
nized. It  must  be  admitted  that  in  many  cases  the  stiaicture 
shown  in  connection  with  these  faults  is  highly  conjecinral.  In- 
formation about  the  faults  has  been  obtained  by  observation,  by 
report  of  mine  sn]ieriutendents  and  others,  and  from  mine  mai»s. 
In  some  cases  the  faults  are  shown  on  mine  maps  and  the  direction 
and  downthrow  can  be  accurately  determined.  In  other  cases  the 
fault  has  been  mined  up  to  for  short  distances,  sufficient  to  give  its 
direction  but  not  its  extent,  and  often  not  its  throw.  As  far  as  seen 
by  the  Avriter,  all  appear  to  be  of  the  normal  type.  The  doAvn-throAv 
varies  from  0 to  200  feet  or  more;  the  faidt-plane  is  usually  nearly 
vertical.  Examination  of  the  fault  faces  shoAvs  that  the  faulting 
moA’ements  were  in  a large  measure  horizontal,  the  horizontal  ele- 
ment probably  exceeding  the  A’ertical.  The  west  side  of  the  fault 
AA'as  dropped  more  frequently  than  the  east  side,  though  not  enough 
so  to  make  a rule.  The  AAriter  has  been  led  to  compare  these  faults 
with  other  faults  similarly  placed  Avith  reference  to  the  Allegheny 
Front  as  found  in  Virginia,  Kentucky,  Tennessee,  and  Alabama. 
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In  all  cases  the  faults  appear  close  to  the  Allegheny  Front,  as 
though  produced  hy  the  pressure  that  uplifted  the  rocks  in  that 
ridge.  In  the  second  place  instead  of  being  parallel  to  the  strike, 
the  faults  cut  it  at  an  angle  of  aboxit  45°.  All  of  these  facts  have 
led  the  writer  to  conclude  that  these  faults  are  the  result  of  pres- 
sure which  folded  and  ruptured  the  rocks,  such  rupturing  having 
taken  place  in  the  lines  of  inaxiinuni  stress,  which  in  this  case  are  at 
nearly  45°  to  the  direction  in  Avhich  the  pressure  acted.  Kupturing 
of  this  kind  is  seen  in  the  spalling  off  of  the  angles  of  a block  of 
building  stone  under  great  pressure.  That  these  faults  probably 
extend  up  into  the  Allegheny  Mountains  in  the  southeast  corner 
of  the  lloutzdale  quadi'angle  is  a fair  inference,  but  lacking  knowl- 
edge to  that  effect,  they  are  not  so  represented. 


DISTRIIJUTION  OF  COAI 


This  part  of  the  report  is  a brief  discussion  of  the  disti-ihution  of 
the  coal  by  counties.  The  geographic  and  geologic  occurrence  of 
coals  in  each  county  is  discussed,  also  their  general  distribntion  as 
affected  by  the  structnre;  the  relative  importance  of  each  bed;  liow 
the  beds  vary  in  thickness  and  physical  character  from  place  to  place 
Y.’ith  special  reference  to  areas  where  one  or  more  of  the  beds  are 
workable.  Part  It  of  this  volume  gives  the  same  data  in  detail.* 

Allegheny  County 

Coals.  The  Washington  coal  is  the  youngest  coal  of  ])ossible  work- 
able value  ill  the  county.  It  is  in  the  Dunkard  grou]).  The  Lower 
Kittanning  is  the  oldest  and  deepest  of  the  coals  of  possible  value. 
It  lies  near  the  base  of  the  Allegheny  group.  The  Pittsburgh  and 
Upper  Freeport  have  the  greatest  value.  The  Lower  Kittanuiug 
underlies  the  greatest  acreage. 

The  Washington  coal  occurs  only  in  a few  hilltops  in  Soulli 
Fayette  Township.  The  Wayneslmrg  coal  at  Ihe  top  of  the  Monon- 
gahela  group,  underlies  the  hilltops  in  a considerable  area  south  of 
Pittsburgh  and  west  of  Ilonongahela  River.  The  Pittsburgh  coal  at 
the  base  of  the  Monoiigahela  groiiii  underlies  most  of  Ihe  area  in  the 
southern  part  of  the  county,  west  of  Ilouongahela  River  and  south 
of  a Hue  from  Pittsburgh  to  the  extreme  Avest  corner  of  the  county. 
Within  that  area  the  Pittsburgh  bed  is  above  drainage  exce]it  in 
tlie  center  of  the  syncline.  It  rises  from  750  feet  above  sea  level 
at  the  south  line  of  the  county  to  1050  at  “The  Point"  in  Pittsburgh, 
and  to  1300  feet  I miles  to  the  north  of  that  place.  The  Pittsburgh 
bed  underlies  the  tops  of  the  hills  betAveen  the  Allegheny  on  the 
north  and  the  Monongahela  and  Youghiogheny  on  the  south.  Korth 
of  Allegheny  and  Ohio  rivers  the  Pittsburgh  occurs  only  in  the  to]is 
of  a fcAv  hills,  and  has  been  entirely  eroded  from  the  northern  part 
of  the  connty. 

The  Allegheny  coals  underlie  the  Avhole  county  except  for  a small 
area  along  Allegheny  River  and  along  Pine  Creek.  In  these  areas 
the  Upper  Freeport  coal  is  eroded.  In  general  the  U]>i)er  Freeport 
coal  in  this  area  occurs  approximately  600  feet  beloAv  the  Pittsburgh. 
The  Lower  Kittanning  coal  occurs  about  800  feet  below  it. 

Structure.  The  general  structure  iii  the  connty  is  a broad  spoon- 
ing syncline,  Avith  a main  axis,  Nineveh  syucline,  exteudiug  s<uHli- 
AA'est  from  the  junction  of  Allegheny  and  iMouougahela  rivers.  The 
general  dip  toAvard  this  axis  is  from  the  Avest,  north  and  east  and 

*A  fire  in  the  State  Printcry,  May  8,  1927,  destroyed  all  the  roniainiiig  stock  of  Part  II  of 
this  volume. 
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is  modified  by  a iiumbei’  of  minor  syncdines  and  anticlines  wliicli 
run  east  of  north  and  west  of  sonth.  All  of  the  coals  from  the  Wash- 
ington to  tlie  Lower  Kittanning  occur  in  the  center  of  this  syncline. 

Dint rlhnf Ion  of  coals.  The  Pittsbargh  bed  is  Ihe  most  important 
and  valuable  in  the  county,  bnt  it  is  approaching  exhanstion  and  the 
P^pper  Freeport  is  growing  in  ]>roniinence.  Its  occurrence  above 
di-ainage,  its  excellent  ])hysical  and  chemical  character  in  Allegheny 
Comity  led  to  its  early  development.  The  ty])e  section  of  the  Pitts- 
burgh bed  occurs  in  Allegheny  County.  The  following  bed  section 
is  tyidcal ; The  roof  coal  is  a few  inches  to  4 feet  thick,  in  places 
if  is  all  coal,  bnt  it  is  genei'ally  broken  into  benches  of  variable  thick- 
ness by  clay  partings  which  locally  compose  more  than  half  the  bed. 
The  main  clay  occurs  below  the  roof  coal  and  is  6 inches  to  2 feet 
thick.  The  lower  division  or  main  coal  occurs  beneath  the  main 
clay.  Tt  consists  of  the  breast  coal  2 feet  0 inches  to  7 feet  thick, 
a bearing  in  bench  averaging  about  .3  inches  thick,  the  brick  bench, 
a foot  or  less  thick,  a bottom  bench  ranging  from  1 to  1%  f^^t  thick. 
The  lower  division  ranges  from  .5  to  7 feet  in  thickness  in  Allegheny 
Comity.  These  benches  persist  over  the  entire  area  of  this  coal  in 
southwestern  Pennsylvania.  The  Pittsburgh  coal  in  this  comity  con- 
tains a number  of  swanpis  and  rolls  dne  to  iri'egnlarities  in  the  floor 
and  roof.  Tn  some  of  the  swanpis  the  thickness  has  been  greatlv 
increased,  and  it  is  decreased  under  the  rolls.  Clay  veins  are  very 
nmnerons. 

None  of  the  coals  above  the  Pittsburgh  are  of  present  commercial 
value  in  this  comity.  The  Kedstone  coal,  GO  to  70  feet  above  the 
Pittsburgh,  ranges  from  a few  inches  to  o feet  thick.  The  best  coal 
is  in  the  sonth  end  of  the  comity  where  it  is  locally  3 to  5 feet 
thick  and  fairly  clean.  The  Sewickley  and  the  coals  above  it  are 
too  thin  or  dirty  in  this  comity  to  have  commercial  value  at  present. 

The  coals  in  the  Conemangh  group,  though  fairly  persistent,  are 
generally  too  thin  to  be  of  value  in  this  comity.  Several  of  them 
have  a local  niaximmn  thickness  of  2 feet  6 inches.  Tn  the  northwest 
corner  of  the  comity  the  Duqnesne  coal  is  locally  .o  to  6 feet  thick. 

Little  is  known  about  the  Allegheny  coals  except  of  the  Upper 
I'reeport.  This  coal  ranges  from  2 to  10  feet  in  thickness  in  the 
norlheast  corner  of  the  comity.  Udiere  it  is  thickest  2 feet  of  cannel 
coal  occurs  at  the  top  and  a foot  or  loss  of  bony  and  additional 
shale  partings  separates  the  main  bed  into  two  or  more  benches. 
O’his  coal  is  mineable  near  iMcTveesport,  but  it  varies  much  in  thick- 
ness. Little  is  known  about  the  Allegheny  coals  in  other  areas  be- 
cause they  are  deep  under  cover,  but  drilling  has  indicated  that 
they  have  onh'  local  value  and  are  entirely  absent  in  large  areas. 
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Armstrong  County 

Coals.  This  comity  contains  all  of  the  coals  from  the  8cwickley 
to  the  Brookville. 

Structure.  The  strnctnre  includes  a broad  jtrcnninent  anticline, 
the  Kellershnrs,  crossinj>:  the  northwest  part  of  the  comity,  which 
hrinji's  to  the  surface  lar^e  areas  of  Allegheny  rocks;  and  a major 
syncline,  the  Elders  IJid^e,  at  the  southeast  corner,  which  carries 
the  rocks  so  low  that  a small  area  of  Mononjiahela  rocks  and  coals 
remain  in  the  hilltops.  Between  these  two  structures  are  a number 
ot  minor  anticlines  and  synclines  having  a general  northeast-south- 
west trend. 

Distrihution  of  coals.  The  Pittsburgh  coal  occiijiies  a very  limited 
area  in  the  southeast  corner  of  the  comity,  and  is  a jiart  of  the 
Eblers  Kidge  held.  The  main  or  lower  division  of  the  bed  has  a 
thickness  of  5 to  10  feet,  it  is  generally  separated  into  three  or  more 
benches  by  partings  ] inch  to  1 foot  thick.  It  averages  a]»])roximately 
7 feet  thick.  Although  this  coal  has  many  jiartings,  it  has  served 
much  local  trade,  and  is  being  shiiiped.  The  kSewickley  and  Bed- 
stone coals  have  a local  thickness  of  3 feet,  but  average  much  less. 
They  underlie  very  small  areas  iu  the  hills  above  the  Pittsburgh  coal. 

The  Conemaiigh  groii])  underlies  most  of  the  njilaiids  of  this  comity. 
In  general  the  coals  are  thin  and  worthless.  The  Bakerstown  lias  a 
reported  thickness  of  4 feet  on  Crooked  Creek.  The  IMahoning  coal 
is  31/k  feet  thick  in  the  same  area.  The  Brush  Creek  bed  has  a maxi 
imim  thickness  of  2i/o  feet  on  Crooked  Creek. 

The  Upper  Freeport  coal,  lying  at  the  top  of  the  Allegheny  group, 
and  known  iu  the  southern  jiart  of  the  comity  as  lht“  “1  foot  coal,"  is 
a valuable  coal  in  this  comity.  It  is  7 feet  thick  on  Long  Bun,  and 
is  31/2  -^¥2  ft*et  thick  in  many  parts  of  the  comity.  It  jirohably 

averages  over  3 feet  thick. 

The  Lower  Freeport  coal  has  a local  maximum  thickness  of  2 feet 
at  numerous  places  and  is  generally  much  thinuer.  Near  dackson- 
ville  it  has  au  abnormal  thickness  of  5 feet  in  a small  area.  It  is 
jii'obably  of  value  iu  other  parts  of  the  county. 

The  Upjier  Kittanning  coal  is  generally  worthless  in  Ihis  county 
but  south  and  southeast  of  KeAv  Bethlehem  at  Boston ia  and  near 
8ommerville  it  consists  in  part  of  camiel  coal  where  its  thickness  is 
locally  10  to  15  feet.  In  a few  other  places  the  Uiiper  Kittanning 
coal  is  over  2 feet  thick. 

The  Middle  Kittamiing  coal  has  little  value  iu  the  county.  It  is 
nearly  5 feet  thick  south  of  Waltersonville,  3 feet  thick  near  Mahon- 
ing Furnace,  and  2 to  5 feet  thick  above  Echo.  In  gcMU'i'al  it  is  less 
than  18  inches  thick. 

The  Lower  Kittanning  coal  is  the  most  important  coal  in  the  north- 
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west  part  of  the  county,  especially  west  of  a line  from  Kellersbnrg 
through  Kittanning.  Within  that  area  it  is  nearly  everywhere  over 
2-1/2  feet  thick,  averaging  nearly  Si^  feet  and  is  locally  4 feet  thick. 
In  places  it  is  badly  jmrted  with  shale  and  is  very  sulphury  locally. 
Near  New  Belhlehem  and  along  Mahoning  Creek  east  of  Putney- 
ville  this  bed  is  2 to  4 feet  thick.  It  is  below  drainage  under  most 
of  the  soxithern  part  of  the  county. 

The  Clarion  and  Brookville  coals  are  below  drainage  or  not  known 
to  be  of  value  in  the  sonthern  or  eastern  part  of  the  county.  Near 
Craigsville  a coal  is  over  3 feet  thick.  The  Clarion  is  2 feet  tliick 
near  the  same  town,  and  3 feet  8 inches  at  West  Greenfield. 

The  Lower  Mercer  coal  appears  to  have  little  or  no  value  in  this 
county,  although  it  is  reported  3 feet  2 inches  thick  in  A¥est  Franklin 
Townshii),  and  2 to  4 feet  thick  along  the  upper  part  of  Mahoning 
Creek. 

The  Allegheny  coals  underlie  all  of  the  south  half  of  the  county 
excejit  in  the  bottoms  of  the  major  valleys.  The  general  northward 
rise  brings  these  coals  to  the  hilltops  in  the  northeast  part  of  the 
county,  and  the  larger  streams  cut  through  them.  The  Kellersbnrg 
anticline  brings  them  all  above  drainage  along  Buffalo  Creek  in  the 
western  part  of  the  county. 

Bf.aver  County 

Ooals.  This  county  contains  workable  coals  in  the  Monongahela, 
Conemangh,  and  Allegheny  groups.  The  Pittsburgh  is  geologically 
the  highest  coal.  The  Upper  Freeport,  the  Middle  and  Lower  Kit- 
tanning are  the  principal  beds.  Several  of  the  other  beds  are  of 
value  locally. 

Structure.  The  structure  of  the  rocks  in  this  county  is  that  of 
a monocline  with  an  irregular  dip  of  about  500  feet  from  rhe  north 
central  part  of  the  county  to  the  southeast  corner.  As  a result  of 
this  dip  there  is  a general  rise  of  the  rocks  to  the  northwest  that 
restricts  the  Pittsburgh  coal  to  a few  hilltops  in  the  south  part  of 
the  county  and  brings  the  Allegheny  coals  to  the  surface  along  Ohio 
Biver,  and  even  exposes  the  Pottsville  rocks  and  coals  along  Beaver 
River. 

Distrihii.tion  of  coals.  The  Pittsburgh  coal  is  conflned  to  a few 
hilltops  in  Hanover  and  Hopewell  townships.  It  is  4 and  5 feet 
thick,  but  of  poor  quality  because  of  thin  cover.  The  Conemangh 
coals  are  of  no  value  in  this  county,  though  near  Georgetown  the 
Barton  (?)  coal  reaches  3 feet,  and  cast  of  Georgetown  the  Bakers- 
Inwn  bed  is  7 feet  of  cannel  coal. 

The  Upper  Freeport  coal,  the  most  important  coal  in  the  county, 
is  5 feet  thick  in  the  north  ])art  of  the  county,  but  this  thickness  is 
irregular  due  to  pre-Mahoning  erosion.  Southward  the  coal  is 
thinner,  but  the  quality  is  better.  East  of  Ohio  River  it  is  approxi- 
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mately  1 foot  thick.  In  the  central  part  of  the  comity  north  of 
Ohio  Kiver  and  cvest  of  Beaver  Biver  it  averages  only  IT  inche.s 
and  has  a inaxininin  thickness  of  27  inches;  toward  the  Ohio  State 
line  the  thickness  increases  and  it  is  locally  4:  feet  or  more  in 
thickness.  Areas  of  thick  coal  in  this  part  of  the  county  are  very 
limited  in  extent.  South  of  Ohio  River  the  coal  is  variable  in 
thickness,  but  it  is  locally  3 to  4 feet  thick. 

The  Lower  Freeport  is  generally  thin  in  this  county.  In  many 
localities  it  is  little  more  than  bituminous  shale  with  thin  coal  part- 
ings. It  probably  does  not  average  over  15  inches  thick,  although  it 
is  locally  4 feet  thick. 

The  Upper  Kittanning  coal  had  no  value  except  in  the  northwest 
corner  of  the  county.  It  is  ab.sent  or  represented  only  by  black  shale. 
In  the  Cannelton  region  in  Darlington  Township  it  contains  1 foot 
of  bituminous  coal  overlain  by  cannel  coal  13  feet  thick  in  the  axis 
of  a trough  but  it  thins  out  on  either  side. 

The  Middle  Kittanning,  or  I>arlington  coal,  is  4 to  3(1  inches  thick 
in  the  southern  and  central  part  of  the  county,  hut  improves  in  thick- 
ness toward  the  north  edge  of  the  county,  where  it  is  22  to  28  inches 
thick,  and  has  a local  maximum  thickness  of  4:  feet. 

The  Lower  Kittanning  is  a thin  but  a faii’ly  persistent  bed  ranging 
from  14  inches  to  30  inches  in  thickness.  It  is  of  value  because  of  its 
thick  bed  of  underclay,  with  which  it  has  been  mined  above  Rochester, 
east  of  New  Brighton,  on  Blockhouse  Run,  near  Beaver  Falls,  and 
elsewhere.  At  many  points  where  it  is  thick  enough  to  mine  it  is 
high  in  sulphur. 

The  Clarion  coal  is  0 to  12  inches  thick  in  places  near  Beaver  Falls. 
In  other  parts  of  the  county  it  is  generally  absent. 

The  coals  below  the  Lower  Kittanning  appear  to  be  thin  and  value- 
less. The  Brookville  coal  is  39  inches  thick  at  the  mouth  of  Brady 
Run,  but  it  is  shaly. 

Bedford  County. 

Bedford  County  covers  part  of  the  Broad  Top  Coal  Field.  This 
field  is  an  outlier  from  the  main  field  found  in  a high  dissected  table- 
land known  as  Broad  Top  Mountain,  lying  in  the  northeast  corner 
of  the  county. 

Coals.  All  of  the  Allegheny  coals  are  found  in  this  field.  Three 
of  these  are  being  mined,  the  Fulton,  correlated  with  the  Clarion,  the 
Barnett  or  Lower  Kittanning,  and  the  Kelly  or  Upper  Freeport. 

Structure.  This  field  is  a remnant  preserved  in  the  center  of 
a deep  syncline,  and  an  extension  of  the  syncline  containing  the 
Northern  Anthracite  field.  The  field  is  a basin,  and  the  underlying 
Pottsville  rocks  rise  as  a rim  all  around  it.  In  addition  to  a general 
rise  to  the  rim  at  the  north  the  center  of  the  basin  is  crossed  by  a 
northeast-southwest  anticline  ydth  a simple  syncline  on  the  east 
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and  a inncli  (■iaiin])lpd  syncline  on  tlie  Avesl.  The  folding  produces 
differences  of  elevation  in  the  same  bed  of  1800  feet. 

Dl^trihution  of  coals.  The  Fnlton  (Clarion  or  Brookville)  bed 
geologically  is  tlie  lovest  bed  of  value.  It  ranges  from  3 to  .5  feet  0 
indies  in  tliickness  and  appeal's  to  be  persistent  nnder  nearly  the 
whole  held.  It  is  generally  split  with  one  or  more  partings,  either 
sliale  or  .sandstone,  having  a thickness  of  from  1 inch  to  II  feet,  so 
that  the  workable  ]mrt  of  the  bed  is  generally  not  over  3 feet  in- 
cluding one  or  two  thin  partings. 

The  Barnett  or  Lower  Kittanning  coal  ranges  from  3 to  4 feet 
in  thickness,  and  is  persistent  over  the  whole  field  where  it  is  not 
removed  by  erosion.  Like  the  other  beds  it  too  is  generally  sjdit 
by  one  or  more  partings  of  shale  or  sandstone  which  have  a maximum 
1 hickness  of  a feet.  Most  of  the  mine  sections  show  one  bench  of 
clean  coal  2 to  3^/2  feet  thick,  averaging  apjiroximately  2'14  feet. 

The  Twin  bed  (Middle  Kittanning  or  Bens  Creek),  lying  a few 
feet  to  2.5  feet  above  the  Barnett  bed,  is  generally  less  than  2 feet 
(hick.  Two  thin  coals  are  in  the  apjiroximate  position  of  the  Middle 
Kittanning,  the  thicker  one  is  only  13  inches  thick.  They  have  gener- 
ally been  correlated  as  the  Upper  Kittanning,  bnt  they  have  the  posi- 
tion of  the  Middle  Kittanning  as  it  occurs  m the  main  field  to  the 
west.  The  Dudley  bed  lies  100  to  135  feet  above  the  Barnett  bed  and 
125  feet  below  the  Kelly  bed,  aTul  is  correlated  as  the  Lower  Free])ort 
bed.  Judging  from  the  intervals  to  the  other  beds,  it  comes  nearer 
Ihe  position  of  the  Upper  Kittanning  coal.  It  is  local  in  its  occur- 
rence, at  one  point  being  3 feet  8 inches,  including  an  8-inch  parting. 

The  Kelly  or  U])per  Freeport  coal  ranges  from  3 to  4 feet  6 inches 
in  thickness.  It  has  a shale  i^arting  in  most  sections,  generally  2 
to  4 inches  thick.  From  its  higher  stratigrapliic  position  it  under- 
lies a much  smaller  area  than  the  Fulton  or  Barnett  beds. 

Four  coal  beds  have  been  found  in  the  Conemaugh,  but  except  very 
locally  none  of  them  are  of  value.  The  Speer  (Mahouing)  bed  at 
one  point  is  reported  3 feet  thick  but  shaly;  the  Phipps  bed  (80 
feet  above  the  Upper  Freeport)  is  locally  2 feet  4 inches  thick;  the 
McCue  Basin  bed  (Bakerstown?)  ranges  from  1 to  3 feet. 

A 4-foot  bed  is  found  in  five  of  the  high  knobs  and  knowm  as  the 
Kogers  coal.  This  bed  has  been  correlated  with  the  Pittsburgh  bed. 
The  interval  of  432  feet  above  the  Upper  Freeport,  however,  suggests 
a coal  in  the  upper  part  of  the  Couemangh,  possibly  at  the  horizon 
of  the  Barton  coal.  The  area  of  this  bed  is  too  small  to  be  of 
commercial  value.  The  hillto])s  are  less  than  bOO  feet  above  the 
Tapper  Freeport  coal  and  as  the  IMttsburgh  bed  in  northern  Somer- 
set is  bOO  feet  above  the  Upper  Freeport  it  is  impossible  for  the 
Pittsburgli  bed  to  occur  in  this  field. 
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The  total  area  of  tlie  Broad  Top  field  (Fulton  bed)  accordin"  to 
Gardner*  is  45.1  s(inare  miles.  The  Broadtop  held  contains  252,91''^r 
000  tons  of  recoverable  coal ; 41,850,000  Hons  has  been  mined  out. 

Coal  has  been  mined  in  this  held  since  before  1800.  The  first 
commercial  shipments  were  made  in  1813.  The  coal  is  suitable  for 
cokiiif::,  steamin';-,  and  domestic  fuel.  It  is  shipped  rnn-of-mine  and 
sized. 

This  field  covei's  not  only  the  northeast  corner  of  Bedford  County 
but  also  the  extreme  northwest  corner  of  Fulton  County.  Its  north- 
ern half  lies  in  Huntingdon  County.  Further  reference  to  this  de- 
scription will  be  made  in  the  text. 

Blair  County. 

Cord.s*.  The  coal  beds  of  Blair  County  lie  in  the  noithwestern 
corner  of  dnniata  Townshij),  along  the  western  edge  of  Allegheny 
Township,  in  the  southwestern  cornei'  of  Logan  Townshi]i,  and  in 
a very  small  area  on  the  western  boundary  of  Antis  Township,  on 
the  crest  of  the  Allegheny  Front. 

The  workable  coals  are  in  the  Pottsville  ami  Allegheny  gron])s. 

The  Brookville  coal,  at  the  base  of  the  Allegheny  gi'onp,  has  a 
maximum  thickness  of  5 feet  4 inches  but  is  generally  shaly;  the 
Lower  Kittanning  coal,  or  the  IMiller  bed  of  Cambida  County,  is  a 
regular  bed  from  31/0  to  7 feet  thick.  The  Lower  Freejiort  coal  has  a 
local  thickness  of  3 feet  but  is  shaly  and  of  little  or  no  value.  The 
Upper  Freeport  or  Lemon  bed  is  about  5 feet  thick  in  Blair  county, 
including  a shale  ])arting  and  bony  coal  at  the  to]i.  The  area  under- 
lain is  small.  The  Mahoning  coal  locally  reaches  a thickness  of  2 
feet  8 inches,  but  its  quality  is  poor. 

Bradford  County. 

Coals.  The  coal  beds  of  Bradford  County  are  in  the  Barclay  basin. 
This  basin  is  located  in  the  sontlnvestern  part  of  the  county  and  cov- 
ers approximately  30,000  acres.  It  contains  two  beds  of  coal,  the 
Lower  Kittanning  and  Brookville.  The  Lower  Kittanning  occurs  in 
a number  of  detached  areas  of  small  size.  Tt  ranges  fi‘om  a single 
bed  3 feet  thick  to  a double  or  triple  bed  0 to  10  feet  thick  contain- 
ing 6 to  7 feet  of  coal.  The  lower  or  Brookville  bed.  lying  00  to  80 
feet  below  the  Lower  Kittanning,  has  a larger  area  but  is  generally 
less  than  3 feet  thick  including  shale  partings.  The  coal  has  a fuel 
ratio  of  about  4 and,  according  to  the  Second  Survey  analyses,  has 
from  5 to  20  per  cent  of  ash,  averaging  over  10  per  cent.  Bart  of 
the  coal  is  canneloid  in  physical  character,  but  most  of  the  coal  is 
very  tender  and  breaks  in  long  vcndical  columns. 

*(Jardner.  ,1.  II..  The  Broad  Top  Coal  Field.  Top.  <t  Geol.  Surv.  of  I’a.  Rep.  No.  10,  p.  75. 
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Butler  County. 

(Joalfi.  The  coals  of  Bntler  Comity  include  the  Barton  in  the  upper 
l)art  of  the  Coneinangh  and  all  nnderlyino-  coals. 

Structure.  In  general  the  structure  is  monoclinal,  and  the  strata 
rise  gently  to  the  north.  This  general  rise  is  modihed  hy  the  Kel- 
lersbnrg  anticline  which  crosses  the  southeast  corner  of  the  county 
from  northeast  to  southwest,  also  the  Bradys  Bend  syncline  a little 
to  the  west  of  the  former  and  the  TIarrisville  anticline  which  crosses 
the  nort Invest  corner  of  the  county. 

Distribution  of  coals.  In  the  south  half  of  the  county  the  Alle- 
gheny coals  are  below  drainage  excejit  in  a few  of  the  valleys  where 
the  upper  coals  of  this  group  are  exposed.  From  the  data  available 
it  appears  that  the  coals  as  a rule  are  thicker  in  the  eastern  paid  of 
the  county  than  in  the  west. 

The  Upper  Freeport  is  18  inches  to  3 feet  thick  on  Cornplanter 
Bun  ; 2 feet  to  2 feet  10  inches  on  Bough  Bun;  approximately  3 feet 
in  the  eastern  part  of  Clearfield  Township,  and  nearly  4 feet  aroiind 
Fennelton.  The  coal  decreases  to  1 and  2 feet  in  thickness  in  the 
western  part  of  the  county  wdiere  it  oxitcrops  on  Connoqnenssing 
Creek. 

The  Lower  Freej)ort  has  little  value  in  the  south  half  of  the  county 
Hiough  it  is  2 feet  8 inches  thick  west  of  West  Winfield  and  is  2^/2  to 

3 feet  thick  at  the  mouth  of  Breakneck  Creek  in  western  Butler 
County. 

The  Upper  and  Middle  Kittanning  coals  are  of  value  in  the  avos- 
tern  part  of  Ihe  county.  One  of  these  coals  has  a thickness  of  2 to 

4 feet  in  much  of  the  area.  These  coals  are  2 feet  or  more  thick  on 
Buffalo  Creek,  Bough  Bun,  and  along  Connoquenessing  Creek.  The 
IMiddle  Kittanning  coal  is  locally  8 feet  thick  on  the  West  Branch 
of  Big  Buffalo  Creek.  The  Lower  Kittanning  coal  is  2 to  314  f^pf 
Ihick  along  the  eastern  edge  of  the  county.  It  is  below  drainage  on 
Connoquenessing  Creek  in  this  county  but  is  thin  where  it  is  exposed 
farther  Avest. 

In  the  northern  half  of  Bntler  County  the  coals  are  more  exten- 
sively exposed.  Along  the  eastern  edge  of  the  county  the  Upper 
Freeport  is  3 to  4 feet  thick,  and  the  LoAver  Freeport  1 to  5 feet 
Uiick.  Locally,  as  in  Washington  Township,  this  coal  is  9 feet  thick, 
averaging  fii/o  feet  in  a small  area.  The  Freeport  coals  are  thin  or 
haA-e  been  eroded  in  the  western  part  of  the  county.  The  Middle  and 
Upper  Kittanning  coals  appear  to  be  of  fair  thickness  under  most  of 
this  part  of  the  county. 

In  the  eastern  part  of  the  county  the  Upper  Kittanning  coal 
ranges  from  6 inches  to  51/4  feet.  In  Slippery  Bock  Township  this 
bed  is  3 feet  to  3 feet  9 inches  thick.  It  is  thinner  in  the  other  wes- 
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Ipi-n  townsliips.  Tlie  Middle  Kitlaniiins  coal  is  S iuclies  to  214  feet 
thick  ill  the  eastern  ])art  of  the  comity  hut  is  3 feet  or  more  thick  in 
most  of  the  northern  townships.  'I'h.e  Lower  Kittanning  coal  is  Idt.  to 
3 feet  thick,  hnt  in  most  of  tlie  sections  tlie  coal  is  2 to  3 feet  tliick. 
Locally  the  coal  is  less  than  2 feet  thick. 

The  Claidon  coal  siilits  in  the  northeast  corner  of  the  comity  and 
is  locally  worked  as  two  distinct  coals.  The  njiper  bench  is  2t)  inches 
to  2 feet:  thick,  and  the  lower  bench  locally  measures  31/;  to  4i/>  feet 
thick.  Little  is  known  of  this  coal  outside  of  this  area. 

Cambria  County. 

Coals.  The  workable  coals  of  Cambria  Comity  occur  in  the  Alle- 
gheny group.  Thin  and  dirty  coals  occur  iu  the  Tottsville  and  in  the 
b'wer  jiart  of  the  Conemaugh  group. 

Structure.  The  eastern  edge  of  the  county  follow's  in  general  the 
crest  of  the  Allegheny  Front.  From  this  ridge  the  rocks  descend 
sharplj^  to  the  northwest  into  the  Wilmore  syncliue,  a descent  of 
1700  feet  iu  S/o  miles.  Viaduct  anticline  lies  west  of  the  Wilmore 
llasin,  and  Johnstown  syncliue  west  of  the  Viaduct  anticline.  The 
ANdlmore  syncline  and  Viaduct  anticline  die  out  iu  the  northeast  jiart 
of  the  county,  and  the  diji  is  directly  from  the  Allegheny  Front  into 
the  Johnstown  syncline.  West  of  Johnstown  the  rocks  rise  2000  feet 
in  3 miles  to  Laurel  Kidge  anticline.  This  anticline  crosses  the  county 
in  a northeast  direction  and  forms  a prominent  ridge  much  of  the 
distance.  Baruesboro  syncline  crosses  the  uortlnvmstern  part  of  the 
count}"  'with  Nolo  anticline  still  northwest  of  it. 

Distribution  of  coals.  In  the  northern  part  of  the  county  the  Up- 
per Freeport  coal  is  39  to  44  inches  thick  in  the  Barnesboro-Patton 
area,  not  including  a lower  bench.  Outside  of  that  area  it  ranges 
fi-om  a feather  edge  to  4 feet.  The  Lower  Freeport,  the  most  ex- 
tensively developed  bed  in  the  northern  ])art  of  the  county,  ranges 
from  3 to  5 feet  averaging  close  to  4 feet.  It  is  characterized  by  a 
jiersistent  binder  8 to  12  inches  from  the  bottom  and  locally  by  a 
layer  of  bone  at  the  top.  Clay  veins  render  it  unmineable  in  places, 
roof  rolls,  knife  blades  and  nodules  of  pyrite  detract  from  its  value. 

The  Upper  Kittanuing  coal,  50  to  90  feet  below  the  Lower  Free- 
])ort,  is  mined  at  Ilastiugs  and  Patton.  At  Patton  it  is  4 feet  or 
more  thick,  including  2 feet  of  dirty  coal  which  is  not  mined.  Knife 
edges  of  jiyrite  are  abundant  in  it,  but  the  bed  is  free  from  clay  veins 
and  rolls.  In  general  this  bed  is  thin. 

The  Lower  Kittanning  coal,  although  below'  drainage  in  most  of 
the  northern  ])art  of  the  county,  appears  from  drillings  to  be  regular 
and  probably  mineable  in  tbe  whole  area.  It  averages  about  38 
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indies  lliick,  not  inchuling  two  underlying  bendies  wliicli  togetlier 
contain  inairly  2 feet  of  coal.  The  coal  has  good  quality. 

The  coals  in  noidhern  Canihria  (/Ounty  are  ratlier  deeply  huiaed, 
and  outcrop  mainly  where  tlie  anticlines  cross  tlie  major  drainage 
lines,  as  on  Yellow  Creek  and  on  West  Branch  of  the  Susquehanna 
near  Garmau’s  Mills,  in  the  center  of  the  county,  and  along  Chest 
Creek  below  Patton.  They  rise  above  drainage  on  the  north  edge 
of  the  county,  and  the  rise  to  the  Allegheny  Front  lifts  them  all 
above  Clearfield  Creek  between  Dean  and  Ashville.  All  of  the  coals 
in  this  part  of  the  county  are  irregular  in  thickness  and  should  be 
thoroughly  tested  with  the  drill  before  development.  Over  most  of 
the  area  they  will  have  to  be  reached  by  shaft. 

In  the  Black  Lick  Creek  district  all  of  the  coals  rise  above  drain- 
age from  Vintondale  eastward  to  Nant-y-Glo.  Mining  at  Wehrum  is 
by  shaft.  In  this  area  the  Upper  Freeport  coal  is  3 to  31/2  feet 
thick.  It  occurs  in  two  benches  separated  by  a small  bony  i)arting 
1 to  3 inches  thick.  The  Middle  Kittanning  has  a thickness  of  33 
inches  near  Twin  Hocks.  The  Lower  Kittanning  is  the  principal  bed 
of  the  district,  consisting  of  a main  bench  3%  to  4 feet  thick,  undei*- 
lain  by  one  or  two  thin  and  irregiilar  benches. 

In  the  region  around  Johnstown  the  Upper  FreepoiT,  Lower  Free- 
port, and  the  Upper  and  Lower  Kittanning  coals  are  workable.  The 
U})per  Freeport,  or  “Lemon,”  has  a main  bench  3 to  31/2  feet  thick 
underlain  by  1 to  0 inches  of  bone  and  shale  and  that  by  1 to  6 
inches  of  coal.  The  Lower  Freeport  coal  was  not  being  mined  in 
this  district  a few  years  ago,  tliongh  along  Stony  Creek  in  places 
it  has  a thickness  of  40  inches  or  more.  The  Upper  Kittanning  or 
“cement”  coal  is  3 to  5 feet  thick  in  the  Johnstown  area.  It  averages 
between  3 and  3i/k  feet  thick,  but  thickens  to  5 feet  along  Stony 
Ci'eek  near  Windber.  The  Lower  Kittanning  bed  is  below  drain- 
age at  Johnstown  and  it  is  worked  by  slo})es  and  shafts.  It  rises 
above  drainage  east,  west,  and  soTith  of  1he  city.  It  has  a main 
bench  of  about  3I/2  feet  of  coal  below  which  is  a lower  bench  of 
14  inches,  separated  from  tbe  main  bench  by  a ]»arting  G to  14  inches 
thick. 

In  the  South  Fork  district  the  Allegheny  coals  rise  above  drain- 
age just  east  of  Ehreufeld  and  at  South  Fork.  The  Upjier  Free- 
port coal  here  is  in  two  or  three  benches,  of  which  only  the  lower 
two,  each  1 foot  to  2 feet  thick,  are  workable.  The  Upper  Kittanning 
coal  is  3 to  3I/0  feet  thick.  The  Lower  Kittanning  or  Miller  bed, 
IGO  feet  below  the  Upper  FreepoiT,  the  lu-incipal  bed  of  this  region, 
consists  of  a main  bench  3i4  to  41^4  feet  thick  underlain  by  a lower 
bench  2 to  30  inches  thick,  below  a parting  of  1 to  l.q  inches.  The 
Brookville  coal  has  a thickne.ss  of  Syj  f'^^f  South  Fork. 


135 


Tlie  soiilheast  coriior  o!  Ilie  coiinly  is  in  the  \\  iiulhei'  dislricl. 
IFei'e  the  Allegheny  coals  are  above  drainage,  hnl  only  one,  tin*  Lower 
Kiltanning,  is  woi-ked.  The  I'pper  Killannning  is  a clean  coal  1 ' 
to  (')  feet  thick.  The  rpi)er  and  Lower  Freeport  coals  have  been 
bnt  little  prosi)ected.  The  Lower  Kit  tanning  is  a \ery  high  gi  adt' 
coal  with  low  ash  and  s\ilt)hnr.  It  is  about  b'/o  feet  thick  not  in- 
cluding a lower  bench  3 to  8 inches  thick  lying  3 to  L't  inches  below 
the  bench  which  is  worked.  It  lies  low  in  the  hills  and  it  is 
worked  by  drift. 

In  the  Fortage  district  the  Fpi»er  Freeport  coal  is  everywhere  of 
good  thickness,  from  2 to  5 feet  and  averaging  over  4 feet  thick. 
The  Lower  Freeport  coal  is  in  general  less  than  2 feet  thick  here 
but  is  31/2  feet  in  a drill  hole  south  of  Llanfair.  The  Upper  Kit- 
tanning is  locally  of  value,  having  a thickness  of  7 feet  2 inches 
on  Tront  Kun,  of  which  3 feet  7 inches  is  in  one  branch.  In  the 
Sonnian  shaft  it  is  2 feet  thick,  in  the  Yellow  Kun  .shaft  2 feet  ti 
inches  thick.  The  iMiddle  Kit  tanning  is  genei'ally  thin,  but  is  2 
feet  S inches  thick  at  Kennington,  just  east  of  the  county.  The 
Low'er  Kittanning  or  iMiller  coal  is  here,  as  in  adjoining  regions, 
a bed  of  unnsual  uniformity  of  thickness.  It  averages  about  3'/; 
feet  thick  and  is  mostly  clean  coal.  Locally  there  is  a maximum 
of  a foot  of  bone  at  the  to]).  The  coal  is  relatively  soft,  vei-y  lustrous, 
and  long  gi-ained.  Less  than  2b  feet  above  the  Lowaw  Kiltanning  coal 
in  this  region  there  is  a persistent  bed  of  coal,  the  Ihms  Ui'eek  bed, 
that  has  a thickness  of  3 feet  7 inches  to  4 feel  on  Fens  Urei'k. 

The  iMercer  coal  of  the  Kottsville  ai)])ears  to  be  workabb*  locally, 
as  at  the  Fleanor  mine  above  IMartindale. 

The  coals  in  the  Wilmore  basin  ar('  so  dee])  that  lilth'  is  known 
of  their  thickness  oi'  quality.  It  may  la*  assuno'd  I hat  they  pi'eservt* 
the  thickness  and  character  they  show  in  the  South  FoiL  and  Fort- 
age  areas. 

C.AAtF.ROX  Uol^XTY. 

Codh.  This  county  is  mainly  a high  table  laml  dissected  by  dee]) 
valleys  2,bbb  feet  above  sea  level.  The  coal-beai  ing  rocks  are  gom‘ 
from  the  southeastern  ]iart  of  the  county,  but  the  lowest  beds  still 
caj)  the  summits  west  of  Stirling  and  north  of  Cameron.  The  basin 
which  remains  is  only  about  2 miles  wide.  Another  small  area  exists 
on  the  highlands  of  the  norl heasteiai  ])ai-t  of  tin*  county. 

The  Cameron  held  includes  tin'  Dagus  I Lower  Kittanning  ?)  coal 
which  is  about  3 feet  thick.  A bed  which  is  locally  3 feet  thick, 
lies  30  to  40  feet  below'  the  Lower  Kiltanning  (Scrnl)grass  ?).  The 
Clermont  or  Clarion  coal,  which  is  3 to  4 feet  thick,  lies  SO  feet 
below  the  Dagus  bed.  The  Slai-  CMcu'cer?)  bed  lies  under  the 
Clermont  a short  distance.  It  is  2 feet  S inches  to  3 feet  3 inches 
thick,  W'ith  a 1-foot  rider  above  and  is  underlain  a short  distance 
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by  15  iuclies  of  coal.  Still  lower  is  the  Marsliburg  bed  (Sharon  ?) 
which  locally  reaches  a thickness  of  30  inches. 

Centre  County. 

Coals.  The  coal  fields  are  all  in  the  northwest  part  of  the  county. 
They  lie  northwest  of  the  Allegheny  Front  in  the  first  syncline,  or 
First  Basin  of  the  old  State  Survey.  There  are  two  principal  areas — 
one  lying  southeast  of  Moshannon  Creek  in  Kush  Township ; the 
other  in  Snow  Shoe  and  Burnside  townships,  extending  northwest 
from  Snow  Shoe — and  in  addition  some  14  detached  areas  of  Alle- 
gheny rocks.  These  coal  areas  are  surrounded  and  connected  by  a 
large  area  of  Pottsville  rocks  which  form  the  larger  part  of  the 
northwest  flank  of  Allegheny  Mountain. 

Distribution  of  coals.  All  of  the  Allegheny  coals  are  present  in 
the  first  of  these  coal  areas.  The  Upper  Freeport  or  “Cap”  bed,  is 
present  in  very  small  areas,  and  is  thin  hut  has  good  quality,  averag- 
ing 3 feet  or  less  thick.  The  Lower  Freeport  or  “Moshannon”  bed 
has  a slightly  larger  area  and  is  2 to  5 feet  thick.  The  Upper  and 
Middle  Kittanning  coals,  which  are  generally  thin,  are  locally  3 
feet  or  more  thick.  The  Lower  Kitfanning  because  of  its  good  thick- 
ness and  large  area  is  the  principal  bed.  It  generally  occurs  in  three 
benches  which  are  locally  so  far  apart  that  one  or  more  of  them  can- 
not be  mined  with  profit. 

The  Brookville  coal  is  generally  G feet  or  less  in  thickness,  but 
is  generally  much  broken  up  with  partings. 

The  Upper  Freeport  occupies  a very  small  area  in  the  Snow  Shoe 
area.  It  is  practically  mined  out.  It  is  2^2  to  5 feet  thick.  The 
Lower  Freeport  is  locally  G feet  thick,  but  in  general  is  from  3 to 
4 feet  thick.  The  Upper  Kittanning  bed  is  usually  a thick  bed,  5 
feet  or  more  thick,  including  one  or  more  partings.  It  is  the 
“Big  bed”  of  this  area.  The  Lower  Kittanning  coal  is  locally  3 to 
41,4  feet  thick.  The  Brookville  coal  is  locally  3 feet  thick.  The 
smaller  coal  basins  usually  contain  only  the  coals  in  the  lower  part 
of  the  Allegheny  group. 

Clarion  County. 

Coals.  The  coals  of  this  county  all  belong  in  the  Allegheny  group. 
In  the  southern  part  of  the  county  many  small  hilltops  are  capped 
by  Conemaugh  rocks  but  in  the  northern  part  of  the  county  even 
the  Allegheny  coals  are  above  the  hilltops. 

Structure.  The  rocks  of  Clarion  County  rise  gently  northwest- 
ward, and  five  or  more  gentle  northeast-southwest  folds  vary  the  rise 
of  the  monocline. 

Distribution  of  coals.  The  Upper  Freeport  coal,  confined  to  some 
50  hilltops  along  the  southern  border  of  the  county,  many  of  which 
are  flat  and  broad,  has  a thickness  of  18  inches  to  5 feet  not  including 
bony  benches.  This  bed  averages  approximately  3 feet  thick. 
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The  Lower  Freeport  coal  lias  a larger  area,  but  is  a thinner  coal. 
It  is  locally  split  by  1 to  2 feet  of  shale.  Locally  it  is  more  than 
5 feet  thick. 

The  Upper  and  Middle  Kittanning  coals  are  of  variable  thickness. 
The  Upper  Kittanning  is  over  5 feet  near  Petrolia,  3 to  4 feet  near 
New  Bethlehem,  3 feet  near  Sligo,  and  averages  about  2i4  feet  thick 
in  the  eastern  part  of  the  county.  The  Middle  Kittanning  is  30  inches 
thick  near  Bruin.  At  other  localities  it  is  thinner. 

The  Lower  Kittanning  coal  is  probably  the  most  important  coal 
in  the  county.  It  is  not  thick,  but  persistent  and  occupies  a con- 
siderable area.  It  averages  approximately  3 feet  thick.  A remark- 
ablj^  persistent  binder  of  splinty  coal  occurs  G to  12  inches  below 
the  top.  In  the  northern  part  of  the  county  an  additional  bed  which 
is  less  than  2 feet  thick  lies  5 to  15  feet  below  this  bed. 

The  Clarion  coal  is  sulphurous  and  cai’ries  one  or  niore  binders, 
but  it  is  locally  7 feet  thick.  It  is  the  most  valuable  and  persistent 
bed  in  the  southwest  part  of  the  county  but  is  of  little  value  in  the 
southeastern  part  of  the  county,  where  it  averages  only  a little  over 
2 feet  thick.  In  the  northeastern  part  of  the  county  it  is  thicker, 
many  sections  averaging  over  SVj  feet.  In  the  southwest  part  of 
the  county  the  bed  is  divided  into  two  benches  which  are  locally 
30  feet  apart.  The  Lower  Clarion,  (“Sulphur  vein”)  30  to  50  inches 
thick,  is  high  in  sulphur.  The  Upper  Clarion  has  less  sulphur  and 
other  impurities,  but  is  generally  not  over  2 feet,  although  it  locally 
thickens  to  3 or  4 feet. 

The  Brookville  (“Craigsville”)  is  persistent  but  generally  thin  or 
broken  up  with  so  many  partings  that  it  has  little  value.  Locally, 
as  at  Craigsville,  Sligo,  and  northeast  of  New  Bethlehem  it  is  3 feet 
thick.  It  is  commonly  high  in  sulphur. 

Clearfield  County. 

Coals.  Practically  all  of  the  coals  of  the  county  belong  in  the  Al- 
legheny group.  The  Lower  Freeport  coal  has  been  in  the  past  the 
principal  source  of  supply  in  the  first  and  third  basins. 

Structure.  The  coals  of  Clearfield  County  lie  in  three  major  syn- 
clines, formerly  called  the  “First,  Second,  and  Third”  Basins.  The 
“First”,  Houtzdale  syncline  or  DIoshannon  basin  lies  between  Alle- 
gheny -Mountain  on  the  southeast  and  the  Laurel  Ridge  anticline 
on  the  northwest. 

Korthwest  of  this  basin  is  the  Clearfield  syncline  containing  some 
minor  folding,  and  is  separated  from  the  Punxsutawney  syncline  by 
the  Chestnut  Ridge  or  Driftwood  anticline.  A third  anticline  cross- 
es the  extreme  northwest  corner  of  the  county.  The  axis  of  the 
Houtzdale  syncline  extends  from  Utahville  through  Houtzdale,  to 
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Osceola  Mills,  and  I'hillipsbui'g.  This  basin  contains  llie  Moshannon 
Coal  llasin,  from  which  “Clearfield  coal’’  was  originally  marketed. 
The  coals  of  the  second  basin  are  as  a rnle  thin.  The  third  basin 
ccmlains  the  Pnnxsntawney-Reynoldsville  coal  basin. 

Distrihution  of  coals.  In  the  First  basin  the  Upper  Freeport  (“E’’ 
or  “ca])  seam”)  is  generally  ahont  3 feet  thick.  It  has  been  mined 
but  little  in  the  past,  bnt  with  the  exhanstion  of  the  thick  Lower 
Fj-eeport  coal  some  mining  is  being  done  on  this  bed  even  over  the 
old  workings  on  the  lower  bed.  Where  it  has  been  undermined  it  is 
considerably  broken  up,  and  is  loaded  with  very  little  shooting. 

The  Lower  Freeport  coal  (“D”  or  “Moshannon”  coal)  has  been  a 
valuable  bed.  It  ranges  from  4 feet  to  9 feet,  and  averages  approxi- 
mately 41/2  feet.  It  splits  westward  from  Muddy  Run.  The  two 
benches  are  locally  5.5  feet  apart.  The  thick  coal  has  nearly  all  been 
mined  out  and  recent  mining  has  been  mainly  on  the  lower  bench, 
which  averages  bnt  little  over  21/2  feet  thick.  The  coal  occupies  a 
rather  narrow  belt  and  outcrops  on  both  sides  of  the  basin  from 
Ramey  northeast.  West  of  Ramey  this  coal  spreads  out  and  rises 
under  cover  over  Laurel  Ridge  anticline. 

Tire  Upper  and  Middle  Kittanning  coals  are  of  good  thickness  in 
l)art  of  this  area.  Southeast  of  Houtzdale  the  Upper  Kittanning  bed 
has  some  cannel  coal  in  it.  The  addition  makes  the  whole  bed  6 feet 
or  more  thick.  It  is  nearly  3 feet  thick  around  Morrisdale.  West  of 
Osceola  Mills  and  at  Blue  Ball  it  is  between  2^  and  3 feet  thick. 
West  of  Phillipsburg  and  around  Morrisdale  the  Middle  Kittanning 
coal  is  4%  feet  thick.  In  general,  however,  these  beds  are  thin  or 
split. 

The  Lower  Kittanning  or  B coal  is  a persistent  bed  21/2  to  6 feet 
thick.  It  is  generally  divided  into  three  benches  in  the  First  Basin. 
These  benches  are  locally  close  together  and  are  mined  together,  bnt 
in  other  places,  notably  northwest  of  Irvona,  the  partings  beUveen 
tliem  thicken  up  to  at  least  17  feet. 

On  Muddy  Run  and  eastward,  and  in  the  vicinity  of  Coalport, 
this  bod  locally  contains  less  than  h inches  of  bony  or  shale.  The 
bed  is  0 feet  thick  and  is  split  into  two  benches.  At  the  Lnla  mine 
near  Phillipsburg  there  is  a considerable  body  of  canneloid  coal. 
Between  Phillipsburg  and  Kylertown  the  Lower  Kittanning  is  being 
work  extensively.  It  is  3 to  4 feet  thick  exclusive  of  partings  which 
ai'e  4 to  8 inches  thick  at  Morrisdale  bnt  thin  out  at  Munson.  Most 
sections  of  this  coal  show  streaks  of  suljdinr  Yo  or  less  in 

Ihickness. 

The  Brookville  or  A coal  is  tl  feet  Ihick  in  pari-  of  this  area,  hut  it 
is  commonly  brok(m  np  by  I wo  or  more  irregular  streaks  of  clay  or 
shale  and  ])yrite.  In  oilier  parts  of  this  basin  this  coal  is  generally 
thin. 
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Laurel  Jlidj^e  auticliue  lifts  the  rocks  so  that  alon*'  much  of  the 
crest  all  of  the  Allegheny  coals  have  been  eroded,  or  only  the  lower 
beds  remain.  In  places  along  this  fold,  as  near  Burley,  the  IMercer 
coal  locally  exceeds  2 feet  in  thickness,  but  is  mined  but  little,  al- 
though the  flint  clay  underlying  it  is  mined  at  many  places  in 
Woodwai-d  and  Decatur  townships. 

The  Second  Basin  occupies  a broad  band  across  the  county  from 
southwest  to  northeast.  In  general  the  coals  in  this  basin  in  this 

county  are  relatively  thin.  In  much  of  the  area  none  of  the  beds  are 

» * * 

4 feet  thick,  and  only  one  or  two  are  3 feet  thick.  In  parts  of  this 
belt  none  of  the  beds  are  even  that  thick.  In  the  southwest  corner 
of  the  county  all  of  the  coals  appear  to  be  thin,  but  locally,  as  at 
Burnside,  Lajose,  and  other  towns,  the  Upper  or  Lower  Freej)ort  are 
3 feet  thick  or  over.  Along  Sus(piehanna  Eiver  from  Curi-y  Run  to 
Clearfield  and  beyond  the  Ui)per  Freeport  is  generally  over  2 feet 
thick  and  the  Lower  Free{)ort  3 feet  thick  or  more.  At  Grampian 
the  Lower  Freeport  is  5 feet  thick.  At  Cleai'field  the  Middle  Kittann- 
iug  coal  is  over  3 feet  thick  and  is  sulphurous.  In  the  Karthaus  re- 
gion the  Lower  Freeport  coal  is  locally  6 feet  thick  and  the  Lower 
Kittanning  coal  locally  4 feet  thick.  In  places  around  Clearfield  and 
elsewhere  the  Brookville  coal  and  Homewood  sandstone  are  replaced 
by  shale  containing  six  or  more  thin  irregular  coals  in  a space  of 
GO  feet. 

Chestnut  Ridge  auticliue  in  the  western  ])art  of  this  county,  al- 
though raising  the  coals  as  high  as  the  Laurel  Ridge  auticliue,  is  ac- 
companied by  a higher  ridge  so  that  along  most  of  its  crest  all  or 
nearly  all  of  the  Allegheny  coals  have  been  preserved  and  continue 
unbroken  over  the  anticline.  Approaching  Anderson  Creek  from  the 
southwest  the  axis  of  the  anticline  rises  and  eroson  has  removed  most 
01-  all  of  the  Allegheny  gi-oup  and  the  crest  of  the  broad  divide  is 
formed  by  the  massive  Pottsville  sandstones.  This  series  continues 
to  the  northeast  corner  of  the  county. 

The  Punxsutawney  syucline  or  “Third  basin’’  lies  northwest  of 
the  Chestnut  Ridge  auticliue.  In  the  main  the  coals  of  this  basin  in 
this  county  ai‘e  below  drainage  although  they  rise  to  daylight  at  the 
northeast.  This  is  a northeastward  continuation  of  the  Reynolds- 
ville-Puuxsutawney  basin  where  the  principal  coal  is  the  Lower  Fi'ee- 
]»ort  or  I).  The  little  data  in  hand  on  the  coals  of  this  basin  in  this 
county  indicate  that  in  the  southwest  part  of  the  basin,  the  condi- 
tions are  similar  to  those  around  Reyuoldsville.  The  Lower  Free- 
])ort  coal  is  the  ])iduciiial  bed.  Locally  it  is  G oi*  7 feet  thick,  biit  is 
subject  to  re])lacemeut  by  sandstone;  the  Fi-eeport  coal  is  of 

uuc(u‘taiu  thickness,  locally  it  is  4 fi'ct  thick  but  is  widely  cut  out  oi’ 
reduced  in  thickness;  the  Lower  Kittauuing  is  3 feet  or  more  thick. 
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and  the  other  beds  are  generally  tliin.  Tlie  coals  in  Huston  Township 
are  not  so  deei)ly  hurled,  but  so  far  as  is  known  they  are  thinner  than 
tiiey  are  to  the  southwest. 

Clinton  County. 

The  Coal  Measures  of  this  county  are  conlined  to  three  lines  of 
remnants  capping  the  hilltops  in  northeast-southwest  directions. 
These  remnants  include  only  the  lower  part  of  the  Allegheny  group 
up  to  and  including  the  Lower  Kittanning  coal.  All  the  bodies  of 
coal  are  small.  In  the  Eenovo  coal  basin  5 coal  beds  have  been 
found,  including  the  Lower  Kittanning,  4 feet  thick,  at  the  top,  the 
Clarion  or  Clermont,  3 feet  thick,  the  Upper  Alton  4 feet  thick, 
the  Lower  Alton  3 feet  thick,  and  a one-foot  bed  below  the  Lower 
Alton.  In  Noyes  Township  the  Clarion  has  a thickness  of  5 feet, 
but  it  is  not  persistent.  In  West  Keeting  Township  the  LoAver  Kit- 
tanning and  Clarion  coals  are  both  3 feet  thick  in  small  area. 

Crawford  County. 

CraAvford  County  is  practically  lacking  in  workable  coal.  The  Al- 
legheny coals  have  all  been  removed  and  the  only  coal  remaining  in 
the  county  is  the  Sharon  which  is  found  in  the  summits  of  southern 
townships  of  the  county.  This  coal  is  locally  4 feet  thick,  but  is  so 
variable  in  thickness,  or  has  such  thin  cover  that  it  has  little  or  no 
value. 

Elk  County. 

Coals.  The  coal-bearing  rocks  of  Elk  County  lie  nearly  flat,  cap- 
])ing  the  higher  parts  of  the  plateau  along  four  lines,  where  they  are 
preserved  in  four  minor  synclines. 

Structure.  The  first  of  these  synclines  follow  Bennetts  Branch  of 
the  Susquehanna  past  Caledonia  and  Benesette;  the  second,  a uorth- 
eastward  extension  of  the  Reynoldsville  basin,  runs  through  Shawmut, 
Brockport  and  on  along  Little  Toby  and  Elk  creeks;  the  third  passes 
Lake  City,  Ridgway,  Mt.  Moren,  and  northeastward ; the  fourth  syn- 
cline follows  the  same  general  direction  through  Spring  Creek  Summit 
and  Highland.  The  flatness  of  the  beds  and  of  the  plateau  summits 
results  in  the  preservation  of  a considerable  body  of  the  coals,  par- 
ticularly of  the  lower  beds  Avhich  are  estimated  to  cover  half  of  the 
county. 

Distribution  of  coals.  The  Upper  Freeport  coal  is  thick,  locally  fl 
feet,  but  generally  occurs  in  two  benches  each  of  which  is  3 feet 
thick,  and  are  separated  by  6 to  20  feet  of  shale.  Its  area  is  small 
and  confined  to  the  south  part  of  the  county.  The  Lower  Freeport 
coal,  occurring  only  in  the  second  basin,  as  described  above,  is  3 feet 
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to  4 feet  t!  indies  lliick,  ^eiiei-ally  willioiit  parlings.  The  TTjiper  aiol 
Middle  Killaiiniiig'  coals  ace  locally  3 feet  thick  or  mure,  aud  may 
yield  coiisiderahle  workable  coal.  The  Lower  Kittaiining  coal  or 
Dagus  coal  lias  been  extensively  mined.  It  ranges  from  less  than  3 
feet  to  near  4 feet  thick,  and  averagi's  about  3 feet.  In  the  St. 
i\Iarys  basin  it  averages  3 feet  4 inches,  and  is  locally  4 feet  thick. 
In  the  northern  part  of  the  county  it  ranges  from  2 feet  0 inches  to 

3 feet  2 inches  thick. 

The  Clarion  or  Clermont  bed  is  4 feet  thick  or  more  locally,  but  in 
general  it  contains  3 feet  or  less  of  coal  in  two  benches  separated  by 

4 to  13  inches  of  shale.  This  bed  and  the  Alton  (Mercer?)  coals 
contain  the  best  coal  in  the  eastern  part  of  the  county.  On  Toby 
Ci-eek,  near  the  southern  boundary  of  the  county,  however,  the  Cler- 
mont coal  is  21/2  to  3 feet  thick. 

The  U])per  Alton  coal  is  2i^  feet  thick  at  St.  Marys;  2^  to  4 feet 
north  of  Benezette;  in  Fox  Township  it  is  3 to  4 feet  thick;  near 
Irwins  Mill  4 feet  .b  inches,  and  3 feet  in  northern  Elk  County.  The 
Middle  Alton  coal  is  2 to  4 feet  thick  near  Benezette,  3 feet  10  inches 
on  Spring  Bun,  31/0  f^t^t  at  Weedville.  The  Lower  Alton  coal  is  3 
feet  thick,  but  of  little  value  at  St.  Marys;  3 feet  iu  Fox  Township, 
and  4 feet  thick  in  northern  Elk  County  near  Irwins  Mill.  It  is 
generally  too  dirty  to  be  of  value  at  present. 

F.-vyette  County. 

Codls.  Fayette  County  is  the  leading  bituminous  coal-producing 
county  of  Pennsylvania.  It  contains  nearly  all  of  the  bituminous 
coal  horizons  which  are  of  value  in  other  counties  in  the  State. 

Structure.  Two  major  anticlines  cross  the  southeastern  part  of  the 
county  aud  coincide  with  Laurel  Ridge  at  the  east  and  Chestnut 
Ridge  at  the  west.  These  expose  the  lower  coal  horizons  and  con- 
siderable areas  of  the  underlying  rocks.  Northwest  of  Chestnut 
Ridge  the  structure  is  gentle  and  the  Pitt.sburgh  coal  and  the  over- 
lying  rocks  underlie  a wide  belt  running  from  Smithtield  past  Union- 
town  and  Connellsville ; a second  broad  belt  runs  more  nearly  north 
and  south  along  the  east  side  of  the  Monongahela  River.  The  first 
of  these  belts  contains  the  famous  Connellsville  coke  district. 

Dis'trihution  of  coals.  The  Pittsburgh  coal  in  this  basin  has  the 
typical  section  described  under  Allegheny  County.  The  roof  division 
is  a few  inches  to  5 feet  thick,  and  has  little  value.  The  main  divis- 
ion ranges  from  8 to  11  feet  thick,  with  but  one  small  bearing-in 
slate  about  18  inches  from  the  floor.  Compared  with  the  district 
around  Pittsburgh,  the  coal  is  softer,  easily  mined,  and  poorly 
adapted  for  shipping,  but  admirably  suited  for  making  coke. 

Near  Monongahela  River  the  roof  coal  is  thin,  the  main  clay  is 
about  1 foot  thick  and  the  main  division  from  to  9 feet  thick, 
divided  into  benches  as  in  Allegheny  County. 
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Tlie  Redstone  has  a thickness  of  from  3 to  5 feet  in  many  places  in 
the  Uniontown  syncline,  but  elsewhere  it  is  thin  or  represented  by 
only  a few  inches  of  black  shale. 

The  Sewickley  coal,  as  shown  by  shaft  sections  and  drillings,  is 
very  irregular,  lacking  in  some  sections,  while  in  a few  places  as  at 
Fairchance,  it  is  at  least  5 feet  thick.  Generally,  however,  it  is  thin. 

The  Uniontown  coal  is  3 feet  thick  at  Uniontown,  and  41/2  feet  in 
the  Leith  shaft.  In  general,  however,  it  is  thin  or  wanting. 

The  Waynesburg  coal  is  31/2  feet  thick  in  the  Uniontown  syncline. 
To  the  west  it  is  thicker  but  is  split  up  with  clay  partings.  Single 
benches,  where  thickest,  range  from  2 to  4%  feet. 

The  Waynesburg  A is  4 feet  thick  at  Edenborn,  and  41/2  feet  on 
Middle  Run.  It  may  have  some  value  in  the  future.  The  Washing- 
ton is  of  variable  thickness,  and  locally  is  G feet  thick,  but  it  is 
generally  broken  up  with  partings  so  that  its  value  will  probably 
tall  below  that  of  the  Waynesburg  A coal. 

The  Allegheny  coals  are  brought  to  outcrop  by  the  anticlines  in  the 
eastern  part  of  the  county.  In  this  part  of  the  county  the  Upper 
Freeport  coal  is  of  importance,  and  is  locally  from  10  to  IG  feet 
thick.  Not  more  than  9 feet  is  coal  and  generally  much  less,  the  coal 
being  separated  into  benches  from  a few  inches  to  nearly  4 feet  thick 
by  clay  partings  having  a thickness  of  a few  inches  to  2 feet. 

The  Lower  Freeport  coal  is  generally  worthless  in  this  area  al- 
though it  locally  contains  more  than  2 feet  of  high  ash  coal.  The 
Upper  Kittanning  coal  is  nearly  G feet  thick  on  Cucumber  Run,  in- 
cluding 4 inches  of  clay  near  the  middle.  In  general  it  is  thinner 
and  is  broken  into  two  or  more  benches  by  clay  partings  1 inch  to 
5 feet  thick.  The  Lower  Kittauning  coal  is  not  important  in  this 
district,  although  on  Chaney  Creek  it  is  from  4 to  G feet  thick.  The 
Brookville-Clarion  coal,  Ij’ing  15  to  30  feet  above  the  top  of  the  Potts- 
ville  sandstone,  is  2 to  4 feet  thick  near  Ohiopyle,  and  8 feet  5 inches 
thick  at  Cool  Spring  Furnace,  east  of  Uniontown.  Numerous  large 
blooms  indicate  that  this  bed  may  be  workable  in  a considerable 
area.  The  Mercer  coal  is  4 feet  thick  on  the  east  side  of  Chestnut 
Ridge  near  the  National  Pike.  Generally  it  is  less  than  2 feet  thick. 

Forest  County. 

Only  the  base  of  the  Gat  lying  Coal  Measures  remain  in  this  county, 
forming  the  flat  top  of  the  plateau,  which  is  deeply  trenched  by  the 
streams.  The  coal  in  the  county  is  very  limited  in  area  and  of  little 
value.  A few  of  the  highest  hills  hold  the  Clarion  coal,  which  at 
one  point  is  2 feet  3 inches  thick.  One  or  two  coals  locally  3 feet 
thick  represent  the  Mercer  group.  The  Sharon  coal  (Upper  Marsh- 
burg  bed)  is  3 feet  thick,  either  split  or  shaly. 
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FI'LTOX  ('dUXTV. 

About  S square  miles  of  the  soutlieaslerii  part  of  the  Broad  Top 
Coal  Field  lie  iu  Fulton  County.  Tliis  tield  is  discussed  under 
Bedford  County.  In  addition  to  the  workable  beds  in  the  main  Held 
there  are  a number  of  thin  worthless  beds  of  coal  in  the  Bocono 
sandstone  whicli  underlies  the  coal  Held. 

Greexe  County. 

Coals.  This  county  is  probably  all  underlain  by  the  Pittsburgh  bed 
except  a few  square  miles  iu  the  southeastern  corner  where  the  coal 
rises  to  outcrop.  The  other  coals  of  the  Monongahela  group  underlie 
all  but  the  eastern  edge  of  the  county.  The  coals  in  the  lower  part  of 
the  Dunkard  series  i:nderlie  most  of  the  county.  Little  is  known  of 
the  coals  below  the  Pittsburgh  coal,  except  that  some  of  the  oil  and 
gas  drillings  find  a coal  about  in  the  position  of  the  Upper  Freeport 
suggesting  that  that  coal  may  prove  of  value  in  the  future. 

Structure.  The  county  is  crossed  iu  a general  northeast-southwest 
direction  by  a number  of  anticlines  and  syuclines  forming  a series  of 
waves  that  reach  their  lowest  point  in  the  Nineveh  syncline  in  which 
the  Pittsburgh  coal  is  only  100  feet  above  sea  level  and  more  than 
1,000  feet  below  the  surface. 

Distrihiition  of  coals.  No  accurate  measurements  of  the  Alle- 
gheny group  coals  have  been  obtained.  The  Pittsburgh  coal  has  a 
thickness  of  6yo  to  feet  not  counting  the  roof  coal  which  is  about 
1 foot  thick.  It  is  thought  that  the  Pittsburgh  coal  maintains  a 
good  workable  thickness  under  practically  all  of  the  county.  During 
recent  years  it  has  been  found  that  the  Pittsburgh  coal  in  Greene 
County  has  good  coking  qualities,  so  that  today  much  of  it  is  in  the 
hands  of  the  large  iron  companies  as  a reserve  for  the  future  pro- 
duction of  coke. 

Of  the  other  coals  of  the  llonongahela  group  the  Sewickley  has  a 
thickness  of  1 feet  on  Dunkard  Creek,  but  elsewhere,  so  far  as 
known,  it  is  thinner,  probably  averaging  less  than  2 feet.  The 
Waynesburg  coal  is  generally  thick,  averaging  from  o to  7 feet,  and 
is  locally  9 or  10  feet.  It  generally  occurs  in  three  benches  sepa- 
rated by  thick  partings. 

The  Washington  coal  and  the  Waynesburg  A and  B coals  are 
thin  in  this  county,  and  only  locally  have  a thickness  of  2 feet. 

IIl^XTINGDON  COUXTY. 

This  county  contains  the  northern  end  of  the  Broad  Top  Coal  Field. 
This  coal  Held  was  described  as  a whole  under  Bedford  County,  and 
reference  is  made  to  the  description  of  the  coal  in  that  county. 
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Indiana  Countv. 

Couh.  The  surface  rocks  of  this  county  are  mainly  Couemaugh 
in  age.  Tlie  Monougahela  group  occurs  in  Elders  Ridge  in  the  south- 
west corner  of  the  county  and  the  Allegheny  group  outcrops  over 
broad  areas  along  the  crest  of  Chestnut  Ridge  anticline  and  in  a 
few  of  the  valleys  elsewhere. 

The  Pittsburgh  coal  occupies  a basin  about  9 miles  long  by  3^ 
miles  wide  underlying  the  cre.st  of  Elders  Ridge.  The  coal  averages 
7 feet  thick.  Some  of  it  is  clean,  but  partings  are  common.  It  is 
10  feet  thick  including  the  roof  coal. 

The  Upper  Freeport  is  the  most  valuable  of  the  Allegheny  coals 
in  this  county.  In  parts  of  the  county  this  bed  is  regular  and  per- 
sistent and  elsewhere  it  is  extremely  irregular,  having  been  eroded 
after  deposition  and  later  replaced  with  sandstone.  It  is  about 
31/2  feet  thick  in  the  northwest  corner  of  the  county,  lacking  south 
of  Punxsutawney,  3 to  5 feet  thick  at  Rossiter  and  to  the  east.  In 
the  Glen  Campbell  district  it  is  3 to  5 feet  thick,  and  to  the  south- 
west of  Richmond  it  is  5 feet  thick.  It  is  extensively  mined  in  the 
Indiana  district  where  it  is  5 to  7 feet  thick  in  considerable  areas. 
As  a rule  it  is  in  two  benches.  The  lower  bench  is  the  thicker,  and 
is  separated  by  4 to  10  inches  of  shale.  The  upper  bench  ranges  from 
lyo  to  21/0  feet;  lower  from  2ih  to  4 feet. 

The  Upjier  Freeport  coal  underlies  most  of  the  county  and  is 
generally  workable,  so  practically  no  mining  has  been  done  on  the 
underlying  coals  except  where  they  outcrop.  In  general  the  Lower 
Free])ort  coal  is  irregular  iu  thickness,  is  thin  and  worthless  in 
large  areas  but  reaches  a local  thickness  of  16  feet  near  Glen  Camp- 
bell. At  Glen  Campbell  and  southwestward  it  is  generally  workable, 
and  is  locally  o feet  thick.  In  general  it  is  between  two  and  three 
feet  thick.  It  is  workable  locally  south  of  Richmond  where  it  is 
31/2  lo  41/2  feet  thick.  In  general,  however,  it  is  thin  in  all  the 
area  about  Indiana.  Further  southwest  it  is  5 feet  thick  on  Neal 
Run  near  Jacksonville,  but  elsewhere  it  does  not  measure  more  than 

2 feet. 

The  Kittanning  coals  are  below  drainage  under  most  of  the  county. 
Near  Deckers  Point  the  Upper  Kittanning  is  3 to  5 feet  thick  and  is 
ovei-lain  locally  by  cannel  coal  with  a maximum  thickness  of  9 feet. 
In  general,  however,  this  bed  ajijiears  to  be  thin  and  of  little  or  no 
value.  The  Middle  Kittanning  coal  is  not  known  to  be  of  value 
in  the  county.  The  Lower  Kittanning  coal  apjiears  from  drillings 
and  a few  exjiosures  to  be  generally  thin,  commonly  between  2 and 

3 feet  with  some  areas  below  2 feet  and  local  areas  where  the  bed 
is  over  3 feet  thick.  In  the  northeast  corner  of  the  county  the 
Brookville  coal  has  a thickness  of  4 feet  or  over  at  a number  of 
place.s,  but  it  is  usually  somewhat  shaly. 
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Structure.  According  to  the  j-eporLs  of  I lie  Second  renn.syl  vunia 
Geological  Survey  the  rocks  of  tliis  county  lie  in  six  parallel  syii- 
cliiiial  basins  separated  by  long  straight  anticlines.  Detailed  work 
will  doubtless  relocate  the  local  position  and  direction  of  these  folds. 
These  folds  become  less  pronounced  but  higher  toward  the  north- 
west so  that  in  the  southeast  part  of  the  county  the  surface  rocks 
are  mainly  of  Conemaugh  age.  In  the  ceuti-al  part  of  the  county  the 
rocks  are  of  Allegheny  age,  and  in  the  nortliwest  townshijis  Potts- 
ville  rocks  form  the  surface. 

Distrihutiou  of  coals.  The  Upper  Fi-eeport,  although  usually 
present  within  its  line  of  outcrop,  has  proved  of  value  only  in  the 
southeastern  jiart  of  the  county.  In  Bell  and  Gaskill  townships 
it  is  persistent  and  generally  3 to  4 feet  thick.  In  the  Punxsutawney 
Basin  it  is  4 feet  thick  at  many  jilaces  but  is  not  persistent  and  not 
always  of  good  (piality.  In  the  south  central  and  southwestern  jiarts 
of  the  county  it  is  thin  and  iiTegular  and  of  little  value.  At  Key- 
noldsville  it  is  4 feet  thick  in  places  but  as  in  the  l^unxsutawney 
area  it  has  been  subjected  to  sulisecpient  erosion  and  replacement. 
In  the  northeast  jiart  of  the  county  its  (piality  inp>roves  but  it  is  thin. 

The  Lower  Freeport  coal  is  the  most  valuable  coal  in  the  county. 
The  Lower  Freeport  is  thin  in  the  southeast  corner  of  the  county 
but  thickens  as  it  descends  into  the  I’unxsutawney-Keynoldsville 
Basin  where  it  has  a tine  thickness  and  has  long  been  mined.  Here 
the  coal  is  4 to  10  feet  thick.  IMeasurements  of  5 and  0 feet  are 
common.  At  Adrain,  Walston,  and  Elk  Bun  it  averages  about  5 
feet  6 inches.  Towaial  Big  Bun  and  Eleanora  it  is  thinner,  ranging 
from  4 to  414  feet.  At  Eleanora  shaft  it  is  10  feet  or  more  thick. 
In  the  Beynoldsville  area  the  bed  ranges  from  0 to  10  feet  including 
one  or  more  partings.  Locally  it  is  14  feet  in  thickness  with  two 
partings  6 and  7 inches  thick.  The  coal  in  this  whole  basin  is 
locally  lacking,  owing  to  extensive  iiost-Allegheny  ei'osion.  Some  of 
these  old  erosion  channels  are  nearly  a mile  wide.  The  Lower  Free- 
])ort  is  not  as  thick  elsewhere  in  the  county  as  in  the  basin  just 
described,  but  it  is  reported  to  be  generally  of  workable  cpiality 
within  the  limits  of  its  outcroj). 

The  three  Kittanning  coals  are  of  little  value  iu  this  county.  The 
Upper  Kittanning  is  everywhere  under  3 feet  in  thickness  and  is 
generally  not  more  tlian  half  that  figure.  The  Middle  Kittanning 
coal  is  thin  in  much  of  the  county,  but  in  Union  Township  it  is  about 
3 feet  thick  and  is  the  best  bed  in  that  township.  In  Knox  Townshi]) 
it  is  2 to  414  feet  thick  and  in  JMcCalmont  Townshi])  it  has  a local 
thickness  of  0 feet.  The  Lower  Kitl aiming  bed  is  regular  and  ])er- 
sistent  but  it  is  generally  thin  and  has  ])Oor  (piality.  It  is  3 feet 
thick  in  many  parts  of  the  county  but  is  generally  less  than  that. 
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Tt;  lias  been  worked  in  n small  way  at  many  places  as  a fuel  for  bnrn- 
in*;'  the  \bui])orl  limt^sioiie  wliii-h  nmlmdies  it  a sboi-t  distance.  The 
Hrookville  coal  is  a coal  (d'  fair  thickness  all  ovei-  the  comity,  hnt 
is  general]}"  of  poor  ipiality.  In  Beaver  Township  it  ranges  from  4 
to  5 feet  thick,  is  5 feet  thick  in  Clover  Townshi])  and  elsewhere. 
The  Mercer  interval  contains  two  or  locally  three  coals,  the  upper- 
most of  Avhicli  is  2C>  feet  thick  in  ])laces  and  locally  in  Bine  Creek 
Township  it  is  !)  feet  thick  inclnding  2 feet  of  partings. 

Lawrence  County. 

Coals.  The  Allegheny  group  forms  the  surface  under  most  of  the 
county  but  is  cut  out  in  most  of  the  valleys  and  is  entirely  gone 
from  the  northwestern  edge  of  the  county. 

Stnictare.  The  rocks  of  Lawrence  County  lie  nearly  flat  hnt  have 
a slight  rise  to  the  north.  The  Conemangh  group  is  conlined  to  the 
hilltops  in  the  southern  part  of  the  county. 

Distril)uiion  of  coals.  The  IMahoning  (East  Palestine)  coal  is  4 
feet  thick  in  the  southern  part  of  the  county  in  a very  small  area. 
The  Upper  Freeport  coal,  which  is  normally  4 or  5 feet  thick,  is 
locally  G feet  in  Little  Beaver  Township.  The  Lower  Freeport  coal 
is  locally  workable  but  generally  it  has  no  value.  The  Middle  Kit- 
tanning or  Darlington  coal  ranges  from  2 to  4 feet  in  thickne.ss 
and  is  locally  good  coal.  In  the  southwest  corner  of  Plain  Grove 
Township  it  is  a block  coal  4 feet  thick.  The  Lower  Kittanning  coal 
is  not  well  known.  It  is  underlain  by  a thick  bed  of  clay  and  will 
doubtless  he  worked  with  the  clay.  Locally  it  has  a thickness  of  3 
feet  hut  is  generally  less.  It  is  free  from  persistent  partings.  The 
Pottsville  coals  are  generally  too  thin  to  be  of  value  in  this  county, 
hut  a few  miles  east  of  Edenhurg  the  Upper  Mercer  is  a block  coal 
.5  feet  thick.  The  Qnakertown  coal  is  2 feet  Ihick  at  the  falls  of 
Quakertown  Eun.  The  Sharon  coal  is  thin  in  this  county. 

McKi  iAN  County. 

This  county  is  to])ographically  a high  plateau,  the  higher  parts  of 
which  are  cajiimd  by  the  lower  half  of  the  Allegheny  group.  The 
scattered  remnants  of  this  group  contain  small  areas  of  the  Lower 
Kittanning  (Dagus)  coal  about  3 feet  thick,  and  larger  areas  of  the 
Clarion  (Clermont)  coal  also  aliout  3 feet  thick.  Locally,  as  in 
Lafayette  Townshi]),  it  is  nearly  G feet  thick.  The  Mercer  coals, 
known  as  the  Alton  coals,  cover  much  larger  areas  and  have  a greater 
thickness  than  the  higher  coals.  There  are  3 beds,  the  upper  is  2 to 
3.)  feet  thick,  the  middle  bed  4 to  8 feet  thick,  and  the  lower  bed 
about  4 feet  thick.  Locally  the  upper  bed  is  5 feet  thick.  The 
middle  bed  generally  has  partings  that  greatly  reduce  its  value. 
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A -1  foot  1)0(1  hi  Norwicli  may  ropresent  the  Sharon  coal.  The  fact 
that,  iiotwhhslamliny  IIk^  distance  of  .MclCcan  ('onnly  I'min  other 
sources  of  snpjily,  none  of  tliese  coals  is  being  niiiu'd  indicates  that 
the  coals  are  jirohahly  of  little  value  or  that  the  thick  coal  has  all 
been  mined  out. 

IMercer  (,'ouxty. 

The  coal  bearing  rocks  of  this  connty  inclnde  the  Pottsville  series 
and  the  basal  part  of  the  Allegheny  group.  The  Allegheny  rocks  are 
confined  to  the  higher  land  in  the  sontheastern  and  eastern  parts 
of  the  county.  Geologically  the  highest  coal  is  the  Scrnbgrass  Avhicli 
underlies  the  Vanport  limestone',  and  is  generally  less  than  1 foot 
thick.  The  Brookville  or  Clarion  coal,  4d  to  7U  feet  below  the  lime- 
stone and  3 to  5 feet  thick,  has  been  extensively  mined  in  Findley, 
Jackson  and  Lake  townships.  It  is  locally  known  as  the  1‘ardoe 
coal.  It  has  been  reported  to  be  in  twenty-one  isolated  areas  on  (he 
knobs  and  high  divides  in  the  southern  and  eastern  part  of  the  county. 

The  two  fiercer  coals  near  Mercer  are  locally  4 to  7 feet  thick, 
of  very  impure  coal,  and  generally  they  are  of  little  value. 

The  Sharon  coal  has  been  valnable  in  the'  western  part  of  the 
county  but  is  thin  and  worthless  east  of  IMercer.  In  the  western 
townships  it  underlies  only  the  more  elevated  portions  of  the  connty. 
Millions  of  tons  have  been  mined  from  this  bed  in  Hickory  Town- 
ship, the  bed  measnring  from  ti  inches  to  4 or  5 feet  in  thickness. 

Potter  County. 

This  county  is  crossed  from  southwest  to  noi'theast  hy  a nnmber 
of  synclines  within  which  the  basal  sandstones  of  the  Pottsville  make 
broad  table  lands.  The  highest  snmmits  catch  three  coals  of  which 
the  middle  bed,  probably  the  Sharon,  contains  a few  acres  of  3 foot 
coal. 

Somerset  (^ounty. 

Coals-  The  Coal  iMeasnres  of  Somerset  County  lie  in  four  basins 
trending  nearly  north  and  south,  and  ai'e  contained  in  the  iMononga- 
hela,  Conemangh,  anad  Allegheny  groups. 

Structure.  The  Wellersburg  basin,  lying  east  of  the  Allegheny 
iMonntains,  the  Salibury-Perlin  basin,  the  Somerset -AVilmoi'e  basin, 
and  the  Johnstown  basin,  are  the  ])rincipal  structures  in  the  connty. 
The  first  two  basins  contain  small  ai-eas  of  the  IMttsbnrgh  coal. 

Distrihutioii  of  coals.  44ie  A^hdlersbnrg  basin  conlains  a few  hnn- 
dred  acres  of  Pittsbni'gh  coal  in  the  hills  north  of  '\Velh‘i-sbni’g. 
This  is  an  ontlier  from  the  Fi-ostbnrg  held  of  :^^aryland.  The  Alle- 
gheny group  in  this  basin  contains  thi'ee  main  coals,  ])r(»bahly  re])re- 
senting  the  Upper  Freeport,  Lower  Freeport,  and  Lower  Kittanning. 
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These  beds  are  4 lo  ”>  feel  lliick  locally,  bill  in  general  lliey  are  less 
lliaii  8 feet  thick. 

The  Salisbury  basin  originally  contained  about  3,001)  acres  of  Tilts- 
burgh  coal.  The  coal  ranges  from  0 to  0 feet  thick  with  irregular 
partings.  It  is  thinner  in  the  Berlin  area  where  it  was  foimierly 
called  the  Pine  Hill  No.  2 bed.  About  25  feet  above  the  Pittsburgh 
bed  is  a 4 foot  bed  being  vigorously  mined  south  of  Meyersdale.  In 
this  basin,  as  in  the  Wellersburg  basin,  only  three  of  the  Allegheny 
coals  are  of  imporlance,  the  Upper  Freeport,  Upper  Kittanning,  and 
Lower  Kittanning.  The  Upper  Fi'eeport  in  the  few  sections  in  whiidi 
it  is  known  has  a thickness  of  from  3 feet  to  3 feet  10  inches  Avith  an 
average  of  about  3 feet  G inches.  The  Lower  Freeport  is  hardly  more 
than  30  inches  thick  in  this  basin,  although  at  Garrett  it  averages 

2 feet  8 inches  to  3 feet  of  coal  in  one  bench.  The  Upper  Kittanning 
coal  is  nearly  3 feet  thick  everywhere  in  this  basin.  Locally  it  is 
7 to  8 feet  thick,  much  of  which  is  shale  partings.  Sections  of  the 
Lower  Kittannig  coal  show  a main  3 foot  bench  underlain  by  two 
benches  4 to  8 inches  thick  with  partings  of  1-t  to  3 inches  thick. 

The  Berlin-Salisbury  basin  contains  a larger  quantity  of  work- 
able coal  of  Conemaugh  age  than  other  similar  areas  in  the  State. 
The  Lower  Bakerstown  (Thomas)  coal  is  1 to  4 feet  thick;  the 
Upper  BakerstoAvn  (Bakerstown)  averages  about  2 feet  thick  east 
of  Negro  Mountain;  the  Barton  coal,  although  it  averages  only  1 foot 
of  good  coal  locally,  is  3 feet  thick;  the  Wellei-sburg  coal,  which  has 
a thickness  of  5 feet  at  Wellersburg  is  thin  west  of  Allegheny  Moun- 
tain. The  Lonaconing  coal  (Elk  Lick  coal  of  Kogers)  is  very  thin 
except  on  Elk  Lick  Creek,  Avhere  it  is  4 feet  thick.  The  Little  Pitts- 
burgh coal  is  neaidy  3 feet  thick  near  Wellersburg. 

In  the  northern  part  of  the  county,  all  of  the  Allegheny  coals  are 
locally  mineable.  The  Upper  and  Lower  Kittannings  are  the  most 
important  beds.  The  Lonaconing  is  locally  4 feet  thick  in  the  Johns- 
town basin,  the  Harlem  coal  10  to  30  inches,  and  the  Bakerstown 
coal  1 to  1-|  feet  thick. 

The  Upper  Freeport  is  2i  feet  to  6 feet  thick.  The  thickest  coal 
is  in  Jenner,  Conemaugh,  Lincoln,  Somerset  and  Quemahoning  town- 
ships. The  Lower  Freeport  averages  about  3 feet,  ranging  from  2 
to  4 feet  thick.  Its  best  development  is  in  Somerset  and  Quemahon- 
ing townships.  The  Upper  Kittanning  bed  ranges  from  less  than 

3 feet  to  74  feet  thick.  It  is  best  developed  Avest  of  Stony  Creek, 
principally  in  Jenner  and  Conemaugh  tOAVuships.  The  Middle  Kittan- 
ning coal  is  generally  less  than  2 feet  thick  and  is  not  mined.  The 
LoAA^er  Kittanning  ranges  from  2-4  to  5 feet  thick,  and  averages  about 
34  feet.  Its  good  quality  and  thickness  has  led  to  its  being  mined 
on  a large  scale  in  Conemaugh,  Paint,  Shade,  and  Quemahoning  town- 
ships. The  Clarion  coal  aA^erages  24  feet  thick,  and  locally  is  4 feet 
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thick.  It  is  usually  liigh  in  sulphur  and  houe.  'I’lu*  IliMtokville  is 
both  thick  and  persistent  (averaging  5 feet),  but  its  value  is  greatly 
reduced  by  partings  of  shale,  boue,  and  pyrite. 

Tlie  coal  in  this  county  has  been  develojted  more  slowly  than 
some  of  the  adjoining  counties.  It  has  today  one  of  the  largest 
resei'ves  of  low-volatile  coal  in  the  State. 

Tioga  County. 

Two  synclines  cross  this  county  running  a little  north  of  east,  and 
south  of  west.  The  northern  one  crosses  a little  north  of  the  center 
of  the  county  and  contains  only  a few  acres  of  coal-bearing  rocks  in 
about  three  areas.  In  Gaines  Township  is  the  Gaines  coal  field 
containing  what  is  left  of  the  so-called  ‘‘Three  foot,”  “Four  foot,” 
and  “Five  foot”  coal  beds  lying  nearly  fiat  and  1,000  feet  above  Pine 
Creek  and  Long  Run. 

The  southern  syucline  contains  the  famous  Blossbtirg  coal  basin. 
This  basin  is  about  16  miles  long  by  4 miles  wide.  About  300  to 
400  feet  of  coal-bearing  rocks  remain  in  this  basin  and  have  at  least 
9 coal  beds  2 feet  to  5 feet  in  thickness,  with  benches  of  cannel-like 
structure  having  12  to  16  per  cent  ash.  In  the  eastern  part  of  the 
Blossburg  basin  the  uppermost  coal,  the  Seymour  bed,  (Upper  Free- 
port?) is  2 feet  8 inches  thick.  The  next  three  beds  are  of  less  value. 
The  Bloss  bed,  correlated  with  the  Lower  Kittaiining  coal,  ranges 
from  3 feet  4 inches  to  5 feet  in  thickness,  averaging  about  4i  feet  6 
inches.  Locally  it  has  no  persistent  parting,  but  generally  it  is 
broken  into  as  many  as  four  benches  by  thin  partings.  The  Bear 
Creek  bed  occurs  20  to  40  feet  below  the  Bloss  bed  and  is  2 to  3 
feet  thick  in  places  but  it  averages  nearly  IS  inches  in  the  region. 

In  the  Arnot  sub-basin  the  Seymour  bed  has  been  worked  where 
it  is  2 feet  8 inches  thick.  The  Bloss  bed  is  regular  in  thickness  with 
an  avei’age  of  about  3 feet  6 inches  of  clean  coal,  divided  into  four 
persistent  benches. 

In  the  Antrim  sub-liasin  some  of  the  beds  are  lacking.  The  Sey- 
mour bed  is  5 feet  6 inches  thick  but  is  liigli  in  sulphur.  The  Bloss 
bed  is  5 feet  4 inches  thick  although  it  is  locally  thinner.  It  has 
good  quality,  howevei'.  The  development  of  Blossbui'g  coal  began  in 
1832,  when  a survey  was  made  for  a railroad  from  Blossbui'g  to  the 
Xew  York  State  line. 

’\>.N.\N(:o  County. 

Coal  in  this  county  is  eontined  to  some  26  ]ialehes  of  Allegheny 
rocks  in  the  top  of  knobs  in  the  southei'u  part  of  the  county.  These 
knobs  generally  contain  a few  acres  of  the  ('larion  and  Lower  and 
iMiddle  Kittanning  coals.  The  princijial  bed  is  the  riarion  which 
has  been  mined  on  a small  scale  for  coal  for  running  oil  well  pumiis. 


150 


Warren  County. 

The  coal-bearing  rocks  of  this  county  consist  of  the  basal  sand- 
stones of  tlie  Pottsville  only,  which  form  a cap  for  the  highest  np- 
lands  of  tlie  southern  half  of  the  county.  Associated  with  these  rocks 
is  Ihe  Sharon  coal  and  possibly  a higher  coal.  The  Sharon  coal, 
although  only  2 feet  thick,  has  furnished  considerable  coal  for  local 
use. 

Washington  County. 

Coals.  The  rocks  outcropping  in  this  county  include  the  Ames 
limestone  in  the  middle  of  the  Conemaugh  group  to  the  base  of  the 
Greene  group  in  the  middle  of  the  Dnnkard  series.  The  principal 
coal  beds  outcropping  in  the  county  are  the  Pittsburgh,  Eedstone, 
Sewickley  (Mapletown),  Waynesburg,  Waynesburg  A,  and  Wash- 
ington. The  Pittsburgh  bed  is  the  only  one  mined  extensively  for 
shijnnent.  The  coals  will  be  described  from  the  bottom  up. 

Structure.  The  structure  of  this  county  is  not  pronounced.  The 
Eineveh  syncline  crosses  the  center  of  the  county  from  north  to 
south  tending  northeast-southwest.  The  beds  have  a general -dip  to- 
ward that  axis  from  either  side.  A short  distance  east  of  the  Nineveh 
syncline  is  the  Amitj^  anticline,  east  of  that  following  Pigeon  Creek 
is  the  'Waynesburg  syncline,  and  the  Belle  Vernon  anticline  crosses 
the  southeast  corner  of  the  county.  West  of  the  Nineveh  sjmcline 
come  the  Washington  anticline,  Finney  syncline,  Claysville  anticline, 
and  West  Middletown  syncline.  In  general  the  dip  from  one  of  these 
axes  to  the  next  is  not  over  200  feet,  and  between  several  of  them 
not  over  100  feet.  In  the  southeast  corner  of  the  county  the  structure 
contours  have  quite  definitely  a northeast-southwest  course.  In  the 
northwest  corner  of  the  county  the  structure  rontours  have  a general 
Irend  nearly  east  and  west,  the  beginning  of  the  general  mono- 
cline to  the  northward  which  is  characteristic  of  all  northwestern 
Pennsjdvania. 

D istrihutioH  of  coals.  The  Ilarlem  coal,  lying  just  below  the  Ames 
limestone,  outcrojjs  in  the  northwest  corner  of  the  county.  It  is 
IS  inches  or  less  thick.  The  Barton  coal,  15  to  30  feet  above  the 
Ames,  is  locally  workable.  Near  Murdocksville  it  is  about  3 feet 
thick,  and  has  been  o])ened  at  several  places.  The  Little  Clarksville 
or  Bavington  coal,  lying  about  100  feet  below  the  Pittsburgh  hed, 
is  of  good  thickness  at  Bavington,  where  it  abruptly  thickens  from 
a knife  edge  to  5 or  0 feet.  It  is  also  thick  enough  for  commercial 
mining  southwest  of  Frankfort. 

The  Pittsbui'gh  coal  underlies  all  of  tin'  comity  exce])t  the  north- 
west cornel’  and  some  of  tlie  stream  bottoms.  From  these  outcrops 
it  descends  to  l.ltOtt  feid  below  the  surface  iu  the  southern  jiart  of 
the  county.  The  coal  is  typically  in  two  parts,  a main  division  and 
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a roul  division.  Tlio  latter  is  G inches  to  5 feet  thick.  In  places  it 
is  a solid  bed  2 to  3 feet  thick;  bnt  generally  it  is  so  split  np  with 
partings  that  it  has  no  value.  The  roof  coal  is  generally  separated 
from  the  main  coal  hj^  4 inches  to  1 foot  of  main  clay.  In  the  north- 
western part  of  the  comity  the  roof  coal  is  sei)arated  from  the  main 
coal  by  8 to  24  feet  of  shale  and  clay.  It  is  mined  in  that  area  as 
the  Pittsburgh  rider  or  Rooster  seam.  The  main  division  of  the 
bed  is  5 to  G feet  thick.  In  some  places  it  is  less  than  5 feet  thick, 
and  in  others  it  is  G feet  G inches  thick.  It  has  the  usual  heariug-in 
bands  2 to  3 feet  from  the  bottom.  The  hearing-in  hench  between 
them  is  1 to  21  inches  thick. 

The  Redstone  coal,  lying  50  to  SO  feet  aliove  the  Pittshurgh  coal, 
is  of  little  value  in  the  northern  ])art  of  the  county.  It  is  workable 
locally  in  the  central  part  of  the  county,  and  in  eastern  Washington 
County  it  is  persistent,  and  is  4 feet  thick  in  many  areas.  The 
Sewickley  coal  is  generally  thin  or  is  represented  only  by  black  shale. 
Locally  it  has  a thickness  of  28  inches.  The  Uniontown  coal  is  thin 
almost  everywhere.  If  it  has  mineable  thickness  numerous  partings 
of  clay  destroy  its  value.  The  Waynesburg  coal,  lying  200  to  350 
feet  above  the  Pittsburgh  coal,  outcrops  in  the  northern  and  eastern 
part  of  the  county  where  it  is  thin,  but  lies  deep  in  the  southwest 
part  of  the  county  where  it  is  3 to  7 feet  thick.  Where  it  is  thick 
there  are  generally  three  benches  of  coal ; a typical  section  is  as 
follows:  coal,  3 inches  to  nearly  2 feet;  clay,  12  to  18  inches;  coal, 
2 to  34  feet;  clay,  4 to  12  inches;  coal,  15  to  30  inches.  This  bed  is 
greatly  inferior  to  the  Pittsburgh  bed  in  quality.  It  is  a hard  block 
coal  of  no  coking  value  and  usually  contains  a high  ash  and 
sulphur.  The  Waynesburg  A and  R coals  are  thin  persistent  coals 
of  no  value  in  this  county. 

The  Wa.shington  coal  is  thick  in  this  county,  having  a general 
thickness  of  7 to  8 feet.  It  is  comi)osed  of  G inch  layers  of  coal  and 
shale  in  the  upper  part  and  of  24  to  3 feet  of  solid  coal  in  the  lowei' 
part.  The  few  analyses  available  indicate  that  it  is  a low  grade 
coal  similar  to  the  Waynesl)urg  coal.  The  Tenmile  coal  is  of  local 
value  near  Tenmile,  where  it  has  a maximum  thidvuess  of  38  inches. 

Little  is  known  concerning  the  Allegheny  coals  in  this  county. 
Churn  drill  recoi*ds  re]mrt  3 to  11  feet  of  coal  at  Ihe  api>roximate 
position  of  the  Upper  Free]»ort.  Some  wells  ]'ei)oi‘t  olhei*  coals  still 
below  that  horizon  which  may  rejn-e.sent  the  Kitlaiiidng  coals. 

AVKSTMORI-U.AXn  (h  MINTV. 

Coals.  Westmoi'eland  ('ouuly  vies  with  Uayefli'  Coiinly  as  a lead- 
ing coal  pi’oducing  county.  These  two  counlies  ])roduc('  nearly  one- 
third  of  the  bituminous  coal  mined  in  the  State.  In  P)13  this  county 
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produced  about  1/14  of  all  tlie  bituminous  coal  produced  in  the 
United  States,  and  more  than  1/42  of  all  coal  produced  in  the  world. 

The  bulk  of  this  coal  output  comes  from  the  Pittsbiirgb  bed  which 
lies  in  five  synclinal  basins  crossing  the  county  from  northeast  to 
southwest,  separated  by  tour  anticlines  and  bounded  by  two  others. 
These  will  be  described  from  the  southeast  to  the  northwest. 

Distribution  and  structure.  The  southeast  county  boundarj^  fol- 
lows Laurel  Ridge,  from  which  all  of  the  coal-bearing  rocks  have 
been  removed.  The  Allegheny  coals  oiitcrop  along  its  lower  hanks. 
West  of  this  ridge  is  the  Ligonier  basin,  a wdde  valley  in  which  the 
surface  rocks  are  mainly  of  Conemaugh  age.  About  2,000  acres  of 
the  Pittsburgh  coal  have  been  preserved  in  the  northern  part  of 
the  basin  in  a long  high  ridge  and  in  some  isolated  hilltops.  The 
Pittsburgh  bed  in  this  basin  is  7 to  8 feet  thick  with  one  or  two 
local  partings.  The  Allegheny  coals  underlie  and  oiitcrop  on  each 
side  of  the  basin.  The  Freeports  are  the  only  beds  which  may  have 
future  value.  The  Upper  Freeport  along  Laurel  Ridge  is  split  by 
thick  clay  partings  but  is  3:^  to  4 feet  thick  and  clean  near  the  Loyal- 
hanna,  in  Ligonier  Township.  It  is  5 to  7 feet  along  the  base  of 
Chestnut  Ridge.  It  is  said  to  be  soft  and  sulphurous  and  not  a good 
sliipping  coal.  The  dip  of  the  beds  in  this  region  is  locally  as  high  as 
80°.  The  Lower  Freeport  coal  is  locally  3 f^et  G inches  thick  in  Mt. 
TOeasant  Township  but  is  not  regular  and  is  an  uncertain  bed 
farther  north.  The  Upper  Kittanning  coal  is  5 feet  thick  where 
mined  in  St.  Clair  Township  but  is  less  than  18  inches  along  most 
of  its  outcrop.  The  Lower  Kittanning  coal  is  absent  along  Chestnut 
Ridge  but  is  present  along  Laurel  Ridge  Avhere  it  is  a very  regular 
bed  34  to  4 feet  thick.  In  all  pits  it  is  hard  coal  in  the  upper  hench 
and  soft,  prismatic  coal  in  the  lower  bench.  It  is  high  in  ash  and 
sulphur.  The  Clarion  or  Brookville  coals  are  rarely  exposed,  but 
one  of  the  beds  is  3^4  feet  thick  on  Meadow  Run,  and  one  is  5 feet  5 
inches  on  Indian  Creek. 

West  of  Chestnut  Ridge  is  the  long,  narrow,  straight  Blairsville 
basin  in  which  is  contained  an  area  of  Pittsburgh  coal,  20  miles  long, 
3 miles  wide  at  the  north  and  5 at  the  south.  This  basin  is  deeper 
Ilian  the  Ligonier  basin  and  contains  a much  larger  body  of  Pitts- 
burgh coal.  The  Allegheny  coals  have  lieen  tested  but  little.  They 
outcrop  on  the  west  flank  of  Chestnut  Ridge  and  underlie  the  rvhole 
basin.  The  coal  of  the  Tipper  Freeport  and  Brookville  beds  is  of 
very  good  quality  and  is  almost  as  clean  as  Ihe  Pittsburgh  coal, 
although  it  contains  moi-e  suliihnr.  Tin'  Upper  Freeport  bed  espec- 
ially is  probably  workable  in  a large  part  of  the  basin.  It  is  2 to 
.5  feet  thick  on  Big  Rewickley  Creek,  and  on  the  Little  SeAvickley  is 
10  feet  G inches  including  a 24  foot  parting.  Cn  the  Loyalhanna 
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aud  Conemaiigli  it  is  3-1  to  5 feet  thick  ou  the  Saltsburg  axis,  and 

4 to  8 feet  tliiek  on  Ihe  Murrysville  axis.  Tlie  Jjower  Freeport  coal 
is  generally  absent  in  this  basin  allhongh  it  is  3 feet  10  inches  thick 
including  partings  in  ISpringhill  Township  and  lit  feel  at  Dunbar 
furnace.  Little  is  known  of  the  lower  coals  althongh  a bed  4 feet 
thick  has  been  found  in  Springhill  Township.  Ty])ical  .sections  of 
the  Pittsburgh  bed  in  this  basin  show  uniformity  about  S feet  of  coal, 
not  counting  the  roof  coal  which  is  4 inches  to  5 feet  of  coal  and 
clay.  The  main  division  is  separateil  into  two  to  four  benches  by 

to  ^ inch  partings. 

The  Green, sburg  basin  contains  a body  of  Ibttsburgh  coal  12  miles 
long  by  4 miles  wide,  and  a few  detached  areas  north  of  the  main 
area.  The  Pittsburgh  coal  in  this  basin  is  b to  S feet  thick  not  in- 
cluding the  toj)  coal.  It  has  no  j-egular  partings.  This  basin  includes 
a small  area  of  mineable  Waynesbnrg  coal.  Other  IMommgahela  coals 
are  present  and  have  minable  thickness  and  (piality  locally.  4'he 
Upper  Freeport  is  lacking  nndei-  Greensbnrg,  but  is  present  south- 
ward. The  Kit  tanning  coals  are  i-eported  in  some  wells  but  lacking- 
in  others.  Locally  several  of  the  Conemangh  coals  are  mineable, 
especially  the  Mahoning. 

The  Irwin  or  Lisbon  l)asin  originally  contained  a great  body  of 
Pittsburgh  coal  but  mining  has  almost  exhausted  it.  The  Kedstone 
has  a maximum  thickness  of  4 feet,  the  Sewickley  3 feet,  the  Union- 
town  coal  3 feet,  and  the  Waynesbnrg  coal  3 feet.  Still  higher  are 
found  small  areas  of  the  Washington  coal  4 to  !)  feet  thick  but  of 
poor  grade,  and  containing  many  .shale  partings.  As  a rule  these 
coals  are  thinner  than  the  thickness  given  above  and  are  inclined  to 
be  of  very  low  grade  or  are  1)roken  up  with  partings.  All  of  them 
vary  in  thickness  within  short  distances. 

The  Pittsburgh  bed  is  a large  and  merchant al)le  bed  of  great  regu- 
larity throughout  the  entire  basin.  Locally  much  coal  has  been 
lost  through  its  removal  before  the  laying  down  of  the  Pittsburgh 
sandstone.  Sections  of  the  coal  show  from  2 to  4 feet  of  toj)  coal ; 

5 to  15  inches  of  main  clay;  0 feet  to  8 feet  G inches  of  main  coal. 
The  top  coal  is  generally  compo.so<l  of  alternating  layers  of  coal  and 
clay.  A few  sections  show  solid  coal  from  21  to  4 feet  thick.  The 
main  coal  has  a,  typical  section,  consisting  of  3 to  5 feet  of  breast 
coal  at  the  top,  3 to  5 inches  of  bearing-in  coal,  12  to  14  inches  of 
brick  coal,  and  12  to  18  inches  of  bottom  coal. 

The  Allegheny  coals  are  rather  dee])ly  buried  under  most  of  this 
basin.  Because  of  the  importance  of  the  Pittslmrgh  coal  they  have 
been  but  little  ex])lored.  The  Ui)]iei-  Freeiiort  and  possibly  .some  of 
the  other  beds  will  yield  considei-able  coal  in  Ihe  future.  The  Upper 
Freeport  coal  is  absent  at  Irwin  and  northward  but  is  ]ire.sent  south 
of  Irwin  where  it  is  locally  nearly  S feet  thick.  The  Kittanning  coals 
are  reported  in  drillings  in  a few  ])laces. 
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Tlie  fiflli  basin  wliicli  crosses  llie  norllnvest  extension  of  (be  county 
is  so  shallow  Unit  Ilie  Pittsbni'<j;b  Inal  is  cauf^lit  in  only  some  six  hill- 
loi)s  in  that  area. 

The  l''i-ee])ort  coals,  nolahly  I he  ni)]a“i‘  bed,  are  mineable  under 
most  of  the  noi-tliwesi  coimer  of  the  comity.  The  ujijier  coal  is  very 
]-egulai-,  ranging-  from  2 1o  7 feet  thick,  and  averages  4 feet  thick. 


TONNAGE  OP  COAL  IN  PENNSYLVANIA. 

Compared  ivith  that  in  other  States.  There  is  a widespread  belief 
that  I’enusylvauia  excels  all  other  States  in  the  (piantity  of  coal 
she  possesses,  or  did  possess  when  mining  began.  This  belief  doubt- 
less has  arisen  because  of  the  enormous  production  of  coal  in  Penn- 
sylvania as  compared  with  that  of  other  States.  Figures  show  that 
for  many  years  Pennsylvania  x^i’oduced  00  iier  cent  or  more  of  all 
the  coal  produced  in  the  United  States,  and  now  leads  all  States  in 
the  i>roduction  of  coal.  In  1923,  for  examx^le,  I’eniisylvauia  produced 
171,879,013  tons  of  bituminous  coal  out  of  a total  production  of 
bituminous  coal  of  504,504,002  tons  in  the  United  States,  or  roughly 
one-third.  (These  figures  do  not  include  anthracite).  In  that  year 
her  nearest  competitor  was  West  Virginia  with  107,899,941  tons; 
Illinois  was  third  wdtli  79,310,075  tons.  It  is  therefore  hardly  to  be 
W(»ndered  at  that  the  impression  should  arise  that  this  State  abounds 
in  coal.  The  best  estimate  of  the  coal  resources  of  the  United  States 
is  by  ]\L  E.  Cam])bell  of  the  U.  S.  Geological  Survey,  and  made  for 
the  Twelfth  International  Geological  Congress  in  1913.  According 
to  that  estimate  the  States  having  the  largest  oi'iginal  coal  dei)osits 
were  as  follows: 
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Com jxiiatire  toanape  of  leadiiif/  coal  States 


(By  M.  R.  CAMPirnLL) 


Wvoniiiif!; 

Short  tons 

879,500.000,000 

Noi'tli  Dakota  

090,700,000,000 

Colorado  

058,300,000,000 

IVToutniin  

370  400,000,000 

Utali  

188/W)90,000 

Illinoi.s  

182,800,000,000 

Now  IMoxico  

173,300,000,000 

W(‘.st  Virginia  

138.400,000,000 

Pfoinsylvania  

133,300,000,000 

123,000,000,000 

93,800,000,000 

80,900’000,000 

83,800,000,000 

00,300,000,000 

54,800,000,000 

Indiana  

52,900,000,000 
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It  is  true  tliat  excei)t  for  the  coal  of  Il'est  Virginia  and  Oliio  the 
coal  of  these  oilier  States  is  of  less  \ alue  Ilian  I lie  coal  of  western 
I’ennsylvania.  It  Ihe  coniiiarison  is  nnule  on  a heating  \ alue  basis 
J'ennsylvania  is  still  tar  down  the  line  in  resjiective  values  of  coal. 
It  is  therefore  clear  that  I’ennsylvania's  coal  resources  ai-e  not  to 
be  ganged  by  the  lai'ge  production.  It  is  only  another  example  of 
the  great  initiative  of  the  men  in  the  mining  industry  of  Pennsyl- 
vania. 

Coal  Resources.  The  following  tables  present  in  condensed  form  a 
summary  by  counties  of  the  estimated  quantity  of  coal  in  the  ground 
when  mining  began  in  Pennsylvania,  the  quantity  mined  out,  and 
the  estimated  quantity  still  recoverable.  The  tables  are  Passed  on 
estimates  made  by  John  F.  Keese,  engineer  and  geologist  for  the  Sur- 
vey in  1922,  and  James  I).  Sisler.  These  estimates  are  presented  in 
full  in  Part  III  of  this  report.  They  wei-e  tirst  issued  in  summary 
preliminary  form  as  a series  of  mimeographed  bulletins  in  1922  and 
1923.  The  first  of  the  tables  was  given  in  a paper  by  iMr.  Sisler  on 
Pituniinous  Coal  Losses  ( Pennsylvania  Geological  Survey  Bulletin 
Ml).  The  following  quotations  from  Mr.  Keese's  preliminary  bulletin 
explain  the  method  of  making  these  estimates:  “For  each  county  on 
which  a detailed  estimate  has  been  prepared,  a base  map  was  made 
for  each  local  bed  by  tracing  its  outcrop  from  the  latest  majis  avail- 
able. All  available  measurements  of  a coal  bed  were  plotted  on  Mie 
map  of  that  coal  bed  at  the  locality  represented.  By  studying  the 
distribution  of  the  figures,  areas  of  equal  thickness  wei'e  plotted, 
and  by  means  of  a plainimeter,  the  area  of  each  coal  bed  in  eacli 
township  was  measured.  The  unit  used  for  calculating  the  quantity 
of  coal  was  90,000  short  tons  per  inch  of  bed  per  square  mile  of  area. 

“Having  calculated  the  quantity  of  coal  originally  contained  with- 
in the  area  of  any  bed  and  subtracted  the  area  already  mined  out, 
the  writer  determined  from  engineering  experience  the  probable  per- 
centage of  each  bed  which  could  be  recoverd  in  diOerent  localities. 
The  quantity  of  coal  computed  to  be  in  any  bed,  multiplied  by  the 
assumed  per  cent  of  recovei'y,  less  15  jier  cent  for  loss  in  mining,  gives 
the  estimated  recoverable  tonnage.’’ 


Fig.  23.  Tonnage  of  coal  in  Pennsylvania  by  counties. 
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fiiti(ini)ious  coni  rrsniirccf!  in  Pcinixiilrnnid  Jnj  connfirs. 

[Short  toDsl 


County 

Original  deposit 

.Mined  out  and  !c>;| 

Recoverable 

Allegheny  . 

3,  ItM,  820,000 

969,200,000 

; 1,498, 948, (XK) 

Arinstrong  

3,7r70,700,(f00 

107,290,000 

2,491.100,000 

Heaver  - _ 

1,261,797,000 

651 ,517,(XHJ 

lihiir j . 

78,516,000 

2!!, 900, 000 

36,508,000 

liradford  .. 

44.4-10,000 

14,500,000 

la.oll.OlO 

Broad  Top  Field  ..  

414.054,000 

41,850,000 

27)2,918,000 

Butler  . 

4,154,807,000 

39,300,000 

2,257,511,rK10 

5,383,000,000 

466,900,000 

3,638,080,000 

61,560,000 

235,000 

;>3,561 ,000 

514.485,000 

75,250,000 

275,076,000 

Clarion  „ _ 

2,042,860,000 

60,000,000 

1,262,300,000 

Clearfield  — ... 

3,992,000,000 

308,210,000 

2,105,400,000 

Clinton  

114,380,000 

17,221,000 

54,580,000 

Elk  

559,781,000 

54,775,000 

305,231,000 

Fayette  - . . . 

5,229,734,000 

S99,544,(X>0 

2,604,4(K),()CO 

llreenc  ...  ... 

10,330,095,000 

42,490,CWX» 

7,011,400,000 

Indiana  . 

0,339,400,000 

29‘9,200,000 

4,2S,S,7C0,(XKJ 

JefTerson 

3,334,900,000 

279,400,000 

2,123,400,000 

I.awrcnco  --  

1,007, 866,  OOtl 

16,445,000 

484,020,000 

l.yeoining  ...  

72,  owl,  000 

7,060,000 

40,000,CK!0 

Mercer 

4'Jl>,68tl,0<J0 

80,000,000 

224,540.(00 

McKean  

422,865,000 

226,303,000 

Somerset  . i 

e,091,8t'0,00fl 

1.87,384,000 

3,986,900,030 

T.osra  ..  

155, 432,  (KX) 

4S,(XI0,(XK) 

55,660,1 00 

Washington  

10,526,023,000 

557,7(3,000 

5,4sl,68tl,O0O 

West?norcland 

6,381,504,000 

1.218.141,000 

3, 2t  (7, 500, 000 

1 

Total  

75,f>5n',336.000 

5., 82:1, 263.000 

44,762,747,000 

Siwimari/  of  recoverable  bituminom  coal  in  Pennsylvania 
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This  figure  of  To  billion  tons  is  iiiuch  sJiialler  than  that  arrived 
at  by  Mr.  Oatupbell  of  the  U.  S.  Geological  Survey.  There  are  two 
reasons  for  this.  First,  the  ileese-Sisler  estimates  are  based  on 
“available  reserves”  and  are  calculated  on  coal  from  18  inches  and 
up,  while  Mr.  Cam])bell  included  coal  down  to  14  inches.  In  the 
second  i)lace,  it  is  believed  to  have  been  based  on  much  fuller  infor- 
mation, taking  advantage  of  information  of  a negative  nature  derived 
from  drillings  and  from  a wide  personal  knowledge  by  Mr.  Eeese 
fi’om  field  studies  for  the  State  Tax  Board,  and  by  Mr.  Sisler  from 
his  study  of  mining  losses  and  his  studies  for  Part  II  of  this  volume. 
Mr.  Campbell  estimated  the  bituminous  coal  field  of  western  Penn- 
sylvania to  have  an  extent  of  14,200  square  miles  and  to  contain, 
when  mining  began,  It 2,574,000,000  short  tons.  He  figured  that  the 
sup])ly  remaining  at  the  close  of  1907  was  109,804,000,000  tons,  or 
492  times  the  exhaustion  represented  by  the  production  of  that  year. 

Outlook  and  rate  of  exhaustion.  “Hoav  long  Avill  44  billion  tons 
of  recoverable  coal  last?”  In  answering  that  question  several  factors 
must  be  taken  into  account.  The  simplest  ansAver  is  obtained  by 
dividing  the  total  quantity  of  recoverable  coal  by  the  latest  available 
figures  for  a year’s  recovery.  The  production  of  bituminous  coal 
in  Pennsylvania  in  1925  is  estimated  at  139,862,000  short  tons.  At 
that  rate  the  bituminons  coal  of  Pennsylvania  Avould  last  over  300 
yeai-s.  A more  conservative  ansAver  Avonld  be  arrived  at  if  the  figure 
foi*  reserves  Avere  diAuded  by  tlie  average  bituminous  production  for 
Ihe  last  10  years.  The  average  for  the  years  1916  to  1925  inclusive  is 
151,419,000  tons.  For  five  of  those  years  the  production  was  over 
170  million  tons  annnally.  Strikes  and  other  (to  be  hoped)  temporary 
conditions  cut  doAvn  the  production  for  several  of  those  yeai’s.  The 
normal  production  of  the  bituminous  coal  field  of  PennsAdvania  might 
therefore  be  conservatively  estimated  at  170  million  tons  a year. 
If  that  average  production  Avas  maintained  to  the  end,  the  bituminous 
coal  field  of  Pennsylvania  Avould  last  about  260  years. 

But  there  are  many  possible  conditions  that  may  completely  change 
the  present  outlook.  Large  scale  experiments  are  being  carried  on 
for  the  low  temperature  distillation  of  bituminous  coal  that  give 
promise  of  success.  The  end  product  of  this  process  is  a smokeless 
ftiel  that  will  compete  Avith  anthracite,  and  because  of  its  probable 
loAA’er  cost  may  ultimately  drive  anthracite  from  the  market.  As 
the  recovery  of  smokeless  fuel  or  “artificial  anthracite”  is  hardly  more 
than  70  per  cent  of  the  coal  used,  it  AAmnld  require  128  million  tons 
of  bituminous  coal  to  replace  85  million  tons  of  anthracite  noAV  used 
yearly.  If  only  80  million  tons  of  this  by-product  fuel  came  from 
Pennsylvania,  that  much  must  be  added  to  the  quantity  of  Pennsyl- 
vania bituminous  coal  exhausted  each  year,  making  a total  average 
jmarly  production  of  bituminous  coal  from  Pennsyh'ania  250  million 
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ton.s.  If  such  a yearly  production  were  maiutaiued  the  hituiuiiious 
coal  of  Pennsylvania  would  be  completely  exhausted  iii  less  than 
200  years,  as  the  process  of  replacement  will  undoubtedly  be  a matter 
of  slow  growth. 

On  the  other  hand,  the  efllcient  use  of  coal  is  improving  al  a rate 
that  threatens  to  more  than  (tll'set  any  such  possible  drain  tliat  would 
come  if  bituminous  coal  replaced  anthracite.  The  more  efticient  use 
of  coal  has  made  enormous  strides  in  the  last  few  years  and  pi'Oiuises 
to  make  even  greater  strides.  A few  yeai-s  ago  the  most  el'licient 
engine  utilized  not  moi-e  than  15  per  cent  of  the  energy  of  tlie  coal 
and  wasted  over  85  per  cent,  while  tlie  average  engine  utilized  only 
between  5 and  It)  pei-  cent  of  the  coal’s  enei'gy  and  wasted  between 
!)()  and  95  per  cent.  Today  giant  ])ower  stations  of  high  tdliciency 
are  replacing  many  small  inefficient  power  idants,  and  these  more 
efficient  large  power  stations  are  steadily  increasing  their  own  ef- 
ficiency. The  effect  of  the  saving  through  this  increased  eflicieucy  has 
been  expressed  in  this  way.  The  amount  of  electricity  produced  in 
the  United  States  in  1925  was  11.5  per  cent  more  than  in  the  }u-evious 
year.  Yet  the  quantity  of  coal  consumed  in  this  production  was  only 
7 per  cent  greater  than  in  tin*  preceding  year,  a gain  in  efficiency  iii 
one  year  that  resulted  in  a saving  of  1 'It)  of  a ])ound  of  C(»al  per 
kw.  hour,  or  a saving  of  2 million  tons  of  coal  during  1925.  Taking 
a longer  period,  in  1919  an  average  of  M.2  ]»ounds  of  coal  were  re- 
quired to  produce  a kw.  hour  in  juiblic  service  stations.  Tu  1925 
that  average  was  reduced  to  2.1  pounds  of  coal  per  kw.  hour.  If 
the  use  of  coal  continues  to  gain  in  efficiency  in  the  years  to  come 
as  it  has  in  the  ])ast  fcAV  years,  it  is  not  difficult  to  picture  fhe  ])roduc- 
tion  necessary  to  meet  our  needs  as  declining  rather  than  increasing. 
Up  until  20  years  ago  our  demand  and  ])roduction  of  coal  doubled 
practically  every  It)  years.  Had  our  ])roduction  continued  to  in- 
crease at  that  rate,  our  coal  fields  would  have  been  exhausted  in  a 
relatively  short  time.  During  the  last  20  yeai's  the  production  curve 
has  flattened  out,  reaching  a peak  in  1918  which  has  not  been  sur- 
passed since  and  which  ])ossibly  may  continue  to  be  the  maximum 
for  many  years.  Uxi>erimeuts  are  in  i>rogress  in  many  lines  that 
ultimately  may  double  our  ]»resent  recovery  of  the  energy  in  a ])onnd 
of  coal.  If  these  experiments  succeed  to  this  extent,  the  life  of  oui- 
coal  fields  would  be  doubled.  As  our  demand  for  ]iower  is  constantly 
increasing,  the  increased  efficiency  is  jiarfly  offset  by  the  ever-increas- 
ing use  made  possible  by  cheaper  cost. 

It  is  jirobable  that  flu*  steadily  increasing  use  of  wafer  ])Owei‘  has 
had  some  effect  in  T'educiug  Hie  demand  on  coal  in  recent  yeai's.  I’lie 
effect  of  utilization  of  wafc'r  ])ow(‘r  is  sm.all  when  it  is  i-ealized  that 
out  of  17..')8(). ())))), ))()()  kwh.  used  in  Ueunsylvania  in  1922,  only 
520,000,000  or  less  than  2 ]ier  cent  came  from  sources  other  than 
coal  (report  of  Pennsylvania  Giant  Power  Board). 
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There  is,  however,  one  source  of  demand  for  coal  which  does  not 
exist  now,  bnt  will  exist  in  the  fntnre.  The  largest  single  use  of 
power  in  Pennsylvania  today  is  for  running  antomobiles.  In  1923 
Pennsylvania  had,  according  to  the  Bureau  of  Census,  5,107,593  horse 
power  in  engines  used  in  mannfacture,  about  2 million  horse  power 
used  in  mining,  1,500,000  horse  poAver  in  use  by  the  public  power 
companies ; 167,000  horse  power  Tised  by  the  street  railway  industry 
of  Pennsylvania.  In  1926  over  1-1/3  million  passenger  antomobiles 
in  addition  to  trucks  and  busses  were  registered  in  Pennsylvania. 
If  each  of  these  were  only  10  horse  poAvei‘,  the  horse  poAver  of  the 
automobiles  in  Pennsylvania  far  exceeds  the  installed  horse  power 
of  all  other  engines.  In  addition  much  oil  or  gasoline  is  being  used 
in  pumping  oil  aatIIs,  in  construction  and  road  work  of  all  kinds,  and 
in  oil  burning  domestic  furnaces.  There  may  be  differences  of  opin- 
ion as  to  whether  our  present  methods  of  obtaining  oil  will  con- 
linue  to  serve  us  for  10  years  or  25  years.  Secondary  recovery 
methods  will  recover  much  of  the  oil  being  left  in  the  ground  by 
present  methods  which  may  extend  the  life  of  the  oil  industry  to 
possibly  100  years  by  deriving  oil  from  oil  sands.  In  the  meantime, 
as  the  supply  from  oil  sands  sloAvly  declines,  oil  from  oil  shales  AAdll 
take  its  place.  Oatc  oil  and  shales  may  serve  the  world  for  from  100 
to  200  years,  hardly  more,  but  at  a cost  that  A\dll  steadily  tend  to 
shift  the  load  back  to  coal.  Ultimately  coal  will  have  to  shoulder 
the  whole  load  of  providing  oil  or  gasoline  for  all  moving  vehicles, 
and  power  for  all  purposes  except  for  what  may  be  carried  by  water, 
Avind  or  waves,  forms  of  power  which  at  present  do  not  appear  to  be 
a large  part  of  the  whole. 

Just  how  these  various  conditions  will  affect  the  future  life  of  fhe 
Pennsylvania  bituminous  coal  field  is  rather  difficult  to  forsee  at 
present.  But  in  any  case  it  would  seem  that  250  years  will  mark  the 
end  of  large  production  from  the  coal  fields  of  Pennsylvania.  One 
factor  which  may  lengthen  the  life  of  the  field  has  not  been  discussed 
and  that  is  how  the  coal  mining  industry  tends  to  shift  from  areas 
in  which  there  have  been  thick  beds  of  coal  which  could  be  mined 
cheaply,  to  other  areas  of  thick  coal  as  the  thick  coal  of  the  first 
area  is  exhausted.  PennsylA^ania’s  thick  coal  is  very  limited  as 
compared  with  that  in  some  other  States.  Probably  the  total  quan- 
tity of  coal  in  Pennsylvania  in  beds  over  5 or  6 feet  thick  is  not  over 
10  billion  tons.  Illinois  has  in  one  bed  alone  an  estimated  reserv^e 
of  56  billion  tons,  all  of  which  is  thick  coal.  It  is  therefore  pos- 
sible to  see  a shift  of  industries  and  of  mining  from  Pennsylvania 
to  Illinois  when  PennsylAmnia  Ihick  coal  has  all  been  taken  out. 
This  will,  of  course,  reliev'e  the  demand  on  coals  which  are  thinner 
and  more  costly  to  mine  and  will  lengthen  the  life  of  the  field. 
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I'HYSICAL  AA’L*  CHEMICAL  CHAEACTEK  OF  FENNSYL- 
VANIA  BITUMINOUS  COAL. 

I’ai't  IV  of  this  volume  contains  all  analyses  of  Penn.sylvania 
l)itnminoiis  coals  made  by  the  U,  S.  Bureau  of  Mines  to  the  date  of 
])ublication.  This  section  is  a very  brief  review  of  the  findings  of 
those  analyses. 

Kiiids  of  hituminons  coal  hi  Pennsylvanki.  Three  kinds  of  bitn 
minous  coal  occur  in  Pennsylvania,  caking,  non-caking,  and  cannel. 
Cannel  coal  is  widely  distributed  over  the  bituminous  fields  of  Penn- 
sylvania but  is  usually  of  very  limited  extent.  Several  of  the  de- 
posits were  obviously  laid  down  in  old  stream  channels,  the  deposits 
being  10  feet  or  more  thick  in  the  center  and  thinning  out  on  either 
side  to  0 within  a few  hundred  feet  as  the  banks  of  the  old  channel 
are  approached.  Such  channel  filling  may  be  a mile  or  more  long 
and  only  GOO  or  800  feet  wide.  Cannel  coal  deposits  occur  in  Centre, 
Clearfield,  Indiana,  AYestmoreland,  Armstrong,  Allegheny.  Butler, 
and  Beaver  counties  and  probably  in  some  of  the  other  counties. 
These  deposits  have  been  described  in  U.  S.  Geological  Survey  bulle- 
tin 659,  and  in  the  report  of  this  Survey  on  Oil  Kesources  in  Coals 
and  Carbonaceous  Shales  of  Pennsylvania,  by  Charles  K.  Fettke, 
1923.  Cannel-like  shale,  a close  relative  of  cannel  coal,  is  found 
also  in  Greene,  Lawrence,  Mercer,  Jefferson,  Tioga,  and  possibly 
other  counties. 

Non-caking  or  splint  coal  occurs  notably  at  the  horizon  of  the 
Sharon  co'al,  stratigraphically  the  lowest  coal  bed  of  western  Penn- 
sylvania. That  coal  is  a sjplinty  block  coal  and  has,  because  of  its 
non-caking  character,  been  used  in  the  raw  state  in  blast  furnaces 
in  the  Mahoning  A'alley  region  and  surrounding  area.  Coal  at  many 
places  is  reported  not  to  make  good  coke,  but  the  writer  does  not 
know  whether  this  is  due  to  the  coal  being  of  the  splint  kind  or  to 
some  other  cause.  The  bulk  of  the  bituminous  coal  of  Pennsylvania 
is  of  the  caking  variety,  though  it  may  not  all  make  good  coke. 

Classes  of  l)if uminoius  ronl  in  Poinsiilrania.  Bituminous  coal  of 
Pennsylvania  is  all  of  high  class  or  rank,  that  is,  it  has  all  reached 
fhe  latter  or  higher  stages  in  the  transition  from  lignite  to  anthra- 
cite. According  to  the  writer’s  proposed  classification  it  will  all 
fall  into  four  classes — high  volatile  coal  (hivol  or  coal  56  to  coal 
63) ; medium  volatile  coal  (midvol  or  coal  63  to  coal  70)  ; low  vola- 
tile coal  flovol  coal  or  coal  70  to  coal  77).  Coal  at  Johnstown  and 
in  the  Broad  Top  field  barely  enters  the  next  higher  class  called  by 
the  author  loervol  coal  or  coal  77  to  coal  84.  This  coal  fills  in  fhe 
wide  gap  between  the  lovol  coal  and  anthracite,  a gap  that  cor- 
responds with  the  geographic  gap  between  the  easternmost  bitumin- 
ous coal  fields  and  the  westernmost  anthracite  fields.  Coal  of  this 
class  is  abundant  in  Great  Britain  where  it  is  called  Admiralty  coal. 
It  is  found  also  in  Virginia  and  Arkansas. 
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The  accompaiiyiiig  isocarb  map  is  adopted  from  au  isovol  map 
preji>ared  by  Mr.  Hisler.  It  shows  very  plainly  the  percentage  increase 
of  lixed  carbon  in  going  from  west  to  east  or  vice  versa,  and  the 
decline  in  the  percentage  of  volatile  matter  in  the  same  direction. 
The  map  also  shows  tlnit  the  transition  is  not  a nniform  one,  but 
lhat  locally  Ihe  jnocess  is  i-eversed.  Thns  in  Cambria  County-  it  will 
be  noted  that  the  hxed  carbon  along  the  eastern  edge  of  the  county 
is  nol  as  high  as  it  is  farther  west  aronnd  llarnesboro  and  Ihitton. 
The  same  condition  exists  between  Welsh,  W'est  ^"irginia  and  Toca- 
hontas,  Adiginia.  The  coal  at  Welsh  has  more  fixed  carbon  than 
the  coal  at  Pocahontas,  many  miles  to  the  eastward.  It  has  been 
suggested  that  Ibis  is  because  Ibis  lower  tixed-carbon  coal  has  es- 
ca]»e<l  Ihe  compression  snifered  by  the  othei'  coal  by  having  in  the 
folding  been  lifted  ont  of  the  plane  of  maximum  scpieezing. 

For  the  purpose  of  this  map  the  coal  has  been  considered  on  the 
dry,  ashless  basis  or  as  pure  coal.  The  hgtires  would  therefore  be 
from  10  to  15  per  ceiit  smaller  if  given  on  the  “as  received”  coal 
basis.  This  ma]t,  x>repared  by  iMr.  Hisler,  is  based  on  1500  analyses 
from  000  mines  and  7,500  car  samples  from  77  mines.  The  distri- 
bution of  these  samples  by  comities  is  shown  in  the  following  table: 


Alleghenv 

. . . 20 

Greene  

. . 21 

Armstrong 

. . . 40 

Huntingdon 

Heaver 

0 

Indiana 

*>»> 

Bedford 

5 

detlerson 

. . 20 

Blair  

o 

Lawrence  

3 

Bradford  

o 

Luzerne 

o 

Butler  

. . . 17 

Lvcoming  

1 

Cambria  

...  02 

iNIcKean  

o 

Cameron 

1 

Mercer 

5 

Centre  

...  18 

Somerset 

Clarion  

OO 

Sullivan  

4 

Clearfield  

...  50 

Tioga  

. . 0 

Clinton  

IVashington  

. . 31 

Elk 

s 

Westmoreland  . . . . 

. . 44 

Favette 

54 

606 

This  ma])  was  first  imblished 

in  small  scale  form  as  mimeograph 

bulletin  Xo.  81.  Mr.  Sisler  has 

this  to  say  regarding  it. 

“The  accuracy  of  the 

ma])  is 

limited  primarily  by  lack 

of  analyses 

in  vai'ious  localities. 

Foi'  the 

many  outlying  districts 

having  no 

authori tative  analys(‘s. 

rejiorts 

of  the  Second  Geological 

Survey  and 

of  ])rivate  conpianies  were  used. 

These  analyses  of  course 

ai-e  less  ac- 

curate  ( standardized  1 

than  those  made  by  the  U.  S. 

Bureau  of 

Mines  under  ideal  (standard)  conditions.  In  areas  where  the  coal 
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Las  been  eroded  isovol  (isocarb  on  this  map]  lines  are  dotted.  These 
dotted  lines  are  hypothetical,  being  based  on  the  extent  of  folding  and 
faulting  in  the  district.” 

Description  of  isocarh  map.  The  following  description  is  taken 
from  Mr.  Sisler’s  bulletin  except  that  the  figures  have  been  trans- 
ferred from  those  for  volatile  matter  to  those  for  fixed  carbon. 

Pennsylvania  has  very  few  coals  having  less  than  57.5  per  cent 
fixed  carbon  on  the  pure  coal  basis.  The  mineable  coal  in  the 
western  part  of  Greene  County  and  the  southern  part  of  Washing- 
ton County,  and  a small  area  in  northwestern  part  of  Washington 
County,  southern  Beaver  and  western  Allegheny  counties,  has  less 
than  57.5  per  cent  fixed  carbon.  The  57.5  isocarb  line  as  drawn  on 
the  map  nearly  follows  the  northwestern  limits  of  the  bituminous 
coal  fields.  Small  areas  of  lower  Allegheny  and  Pottsville  coals  lie 
northwest  of  that  line. 

The  area  containing  coals  ranging  from  60  to  62.5  per  cent  fixed 
carbon  runs  in  a general  north-south  direction  on  Monongahela  and 
Allegheny  Rivers  and  up  Red  Bank  Creek.  It  extends  northeast  in 
the  vicinity  of  St.  Marys  and  Coudersport.  Several  small  local  areas 
have  less  than  60  per  cent  fixed  carbon.  Thsee  are  near  New 
Geneva  and  Lamberton  in  Fayette  County ; Fredericktown  and  Mills- 
boro  in  Washington  County;  Herminie  in  Westmoreland;  Freeport, 
Johnetta,  Manorsville,  and  Eddyville  in  Armstrong;  Sommerville 
and  Knoxdale  in  Jefferson  County.  A rather  extensive  area  on 
Monongahela  and  Youghiogheny  rivers  in  the  vicinity  of  Charleroi, 
Monongahela,  Sutersville,  Irwin,  Elizabeth,  and  Versailles  has,  in 
general,  fixed  carbon  above  62.5  per  cent. 

The  area  between  62.5  and  72.5  isocarb  lines  extends  in  a northeast- 
southwest  direction  through  eastern  Fayette  and  western  Somerset 
counties;  central  Westmoreland  and  Indiana  counties;  southeastern 
Jefferson,  northwestern  Clearfield,  southeastern  Elk,  Cameron,  and 
the  center  of  Potter  County. 

The  area  containing  coal  ranging  from  72.5  to  75  fixed  carbon  lies 
in  southwestern  Somerset,  northeastern  Fayette,  eastern  Westmore- 
land and  Indiana,  northern  Cambria,  eastern  Clearfield,  western 
Clinton,  southeastern  Potter,  and  the  central  part  of  Tioga.  Local 
exceptions  are  as  follows;  In  eastern  Clearfield  County  a large  area 
in  the  vicinity  of  Glasgow,  Madera,  Woodland, -Karthaus,  Peale,  and 
Houtzdale,  ranges  from  75  to  77.5  per  cent  fixed  carbon.  Two  local 
areas  in  the  vicinity  of  Smoke  Run  and  Osceola  Mills  range  from 
77.5  to  80  per  cent  fixed  carbon. 

The  area  containing  coals  of  75  to  77.5  per  cent  fixed  carbon  ex- 
tends across  western  Somerset,  eastern  Westmoreland,  southeastern 
Indiana,  northern  Cambria,  northwestern  Blair,  western  Centre,  cen- 
tral Clinton,  northwestern  Lycoming,  and  southeastern  Tioga  coun- 
ties. This  area  is  very  irregular,  wide  in  western  Somerset,  thinning 


167 


iu  the  vicinity  of  Boswell,  to  widen  again  in  the  vicinity  of  Wilpen, 
Westmoreland  Comity.  From  Simiigler,  Cambria  County,  eastward 
to  the  Allegheny  Front  the  area  is  much  contracted  especially  on  the 
western  slojpe  of  the  mountain.  It  widens  again  in  (’lintou,  Lycoming, 
Tioga,  and  Bradford  counties. 

Coals  containing  77.5  to  SO  per  cent  lixed  carbon  lie  in  central  and 
northwestern  (Somerset,  northeastern  Westmoreland,  southeastern 
Indiana,  central  Cambria,  northwestern  Blair,  western  Centre,  south- 
eastern Clinton,  central  Lycoming,  and  southeastern  Tioga  County. 
Coals  having  80  to  82.5  iier  cent  tixed  carbon  occur  in  eastern  and 
northeastern  Somerset,  southern  Cambria,  northeastern  Bedford,  and 
southern  Huntingdon  counties.  A local  exception  is  as  follows:  In 
the  vicinity  of  Stoyestown,  Hooversville,  Holsopple,  Ashtola,  Somer- 
set County,  and  Dunloa,  South  Fork,  Franklin,  and  Dale,  Cambria 
County,  the  coals  range  from  82.5  to  85  per  cent  fixed  carbon.  In 
the  vicinity  of  Windbei*,  on  the  Somerset-Cambria  county  line,  the 
coals  have  85  per  cent  or  more  tixed  carbon.  East  of  tTohnstowu  in 
a local  area  the  tixed  carbon  ranges  from  77.5  to  82.5  per  cent. 

The  limits  of  the  area  containing  coals  ranging  from  82.5  to  87.5 
per  cent  fixed  carbon  were  drawn  on  very  little  data  because  jiracti- 
cally  all  the  coals  have  been  eroded.  This  area  extends  through 
southeastern  Lycoming  and  western  Sullivan  counties.  The  area 
containing  87.5  to  92.5  per  cent  lixed  carbon  includes  the  Lykens  and 
Bernice  districts  of  the  anthracite  held.  This  area  extends  north- 
east-southwest through  eastern  Sullivan,  Northumberland,  eastern 
Dauphin,  northwestern  I.^ebanon,  and  the  western  tip  of  Schuylkill 
County.  The  area  containing  coals  ranging  from  92.5  to  95  per  cent 
hxed  carbon  includes  the  outlying  areas  of  the  anthracite  district. 
It  extends  through  northern  Lackawanna,  central  Luzerne,  southern 
Columbia,  eastern  Northumberland,  and  the  Avestern  part  of  Schuyl- 
kill County.  The  area  containing  coals  having  approximately  95 
per  cent  volatile  matter  includes  northern  Schuylkill,  southern  Col- 
umbia, southern  Luzerne  and  northern  Carbon  counties. 

Analyses  of  Pennsylvania  Coals. 

Part  IV  of  this  volume  contains  detailed  analyses  of  Pennsylvania 
coals.  Selected  average  analyses  standardized  to  3 per  cent  moisture 
and  6 per  cent  ash  are  given  in  the  following  table.  The  coal  in  each 
of  the  districts  varies  much  from  the  analyses  given,  not  only  in  per- 
centage of  ash  but  in  the  ratio  of  tixed  carbon  to  volatile  matter. 
The  analyses  are,  however,  fairly  characteristic  of  the  coal  tields 
within  the  State. 

A few  average  analyses  of  coals  from  nearby  States  are  also  given 
for  comparison.  As  far  as  possible  the.se  analyses  are  based  on 
analyses  of  samples  of  delivered  coal  as  reported  in  bulletins  119 
and  230  of  the  U.  S.  Bureau  of  Mines. 
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Analyses  of  bituminous  coals  of  Pennsylvania  and  other  States. 


Field 

Moisture 

Vulatilf 

luatter 

Fi.xed 

carbon 

.Ash 

Suipiiur 

B.  t.  u. 

Pennsylvania 

Broad  Top  _ _ 

2.0 

16.0 

76.0 

6.0 

1.25 

14,250 

Blossburg  

.3.0 

21.0 

71.0 

().0 

1.0 

14,2i50 

Moshannon  ..  . .. 

3.0 

22.0 

60.0 

6.0 

1.0 

14,250 

Barnesboro-Patton 

3.0 

23.0 

68.0 

6.0 

1.5 

14,200 

South  Pork-.Johnstown  

3.0 

17.  U 

74.0 

6.0 

1.0 

14,250 

Windber-Jennerstown  

3.0 

17.0 

74.0 

6.0 

1.0 

14,2.50 

Somerset-Southern  

3.0 

22.0 

60.0 

6.0 

1.5 

14,000 

Clearfield  Co. , N.  W.  

3.0 

26.0 

65.0 

6.0 

1.5 

14,000 

Dubois- Punxsutawney  - 

3.0 

30.0 

61.0 

6.0 

1.0 

14,000 

Indiana  ..  

3.0 

25.0 

66.0 

0.0 

1.5 

14, (XO 

Ligonier  _ _ . _ _ __ 

3.0 

io.O 

66.0 

6.0 

2.0 

14,000 

Latrobe  - 

3.0 

28.0 

(sl.O 

6.0 

1.5 

14,000 

Connellsville  --  — — - 

3.0 

30.0 

61 . (.) 

6.0 

1.0 

14,000 

Uniontown  - 

3.0 

31.0 

60.0 

6.0 

1.0 

14,000 

Greens  burg  

3.0 

32.0 

50.0 

6.0 

1.0 

14,0Ui 

Irwin  basin  

3.0 

34.0 

58.0 

6.0 

1.5 

14,000 

AAestern  Payette  County  __ 

o.O 

35.0 

56.0 

6.0 

1.0 

13,800 

Northeast  Greene  .County 

3.0 

35.0 

.56.0 

6.0 

1.5 

13,800 

S.  E.  AVashington  Co.  

3.0 

34.0 

5/ .0 

6.0 

1.0 

14,000 

S.  Allegheny  County 

3.0 

55,0 

6.0 

1.5 

13,7,50 

N.  Allegheny  County 

3.0 

36.0 

55.0 

6.0 

1.5 

13,750 

Armstrong  County 

3.5 

34.0 

56.5 

6.0 

1.5 

13,750 

N.  AAX  AA'ashington  County 

3.0 

39.0 

52.0 

6.0 

1.0 

13,530 

Beaver  County  . _ 

4. .5 

38.0 

51.5 

6.0 

2.0 

13,500 

Butler  County  ..  _ _ 

3.5 

.38.0 

52.5 

6.0 

2.5 

13,500 

Clarion  County  

4.0 

:38.0 

.52.0 

6.0 

3.5 

13,500 

Lawrence  County  . 

0.0 

36.0 

52.0 

6.0 

2.5 

13,000 

Mercer  County  _ 

5.0 

55.0 

54.0 

6.0 

1.0 

13,000 

Other  States 

Gcorge.s  Creek,  Maryland  _ 

3.0 

19.0 

72.0 

6.0 

1.0 

14,200 

Pocahontas,  Virginia  

3.0 

20.0 

71.0 

6.0 

.7 

14,500 

Pocahontas  field,  AV.  Va.  _ 

3.0 

18.0 

73.0 

6.0 

.7 

14,250 

New  River,  AV.  Va. 

3.0 

21.0 

70.0 

0.0 

1.0 

14,250 

Kanawha,  AA'est  Virginia 

3.0 

35.0 

56.0 

6.0 

1.5 

14,0,0 

Fairmont,  AA’est  Virginia 

3.0 

38.0 

.53.0 

0.0 

1.5 

13,750 

Belmont,  Ohio 

4.0 

37.0 

53.0 

6.0 

3.5 

12,800 

Hocking,  Ohio  — 

6.0 

34.0 

55.0 

6.0 

1.5 

12,800 

Harlan  & Bell  Cos.,  Ky.  _ 

3.0 

38.0 

53.0 

6.0 

1.0 

13,800 

AVestern  KentuCKy  

4.0 

.36.0 

50.0 

10.0 

3.0 

12,750 

Indiana  

10.11 

.36.0 

44.0 

10.0 

3.0 

11,500 

Southern  Illinois  - 

7.0 

35.0 

4S.0 

10.0 

2.5 

12,2.50 

Northern  lilinois 

13.0 

35.0 

.38.0 

12.0 

4.0 

11,000 

Cause  of  differing  classes  of  coal  in  Pennsylvania.  Qiiesrions  are 
often  asked  as  to  the  origin  of  the  classes  of  coal  in  Pennsylvania: 
referidng  to  differences  in  the  ])ercentage  of  fixed  carbon  and  volatile 
matter  in  the  anlhi'acite  at  the  east,  and  the  high-volatile  coals  of 
western  Pennsylvania.  It  is  believed  that  all  of  the  coal  of  Pennsyl- 
vania is  of  the  same  general  age.  Some  of  the  beds  can  be  traced 
Avith  mnch  certainty  from  the  Ohio  State  line  to  Cleartield  and 
Centre  counties,  and  vdth  less  certainty  to  Lycoming  and  Bradford 
counties.  With  still  less  certainty  attem]»ts  have  been  made  to  cor- 
relate the  beds  of  the  anthracite  fields  with  those  in  the  bituminous 
field.  For  example,  the  Mammoth  bed  has  been  thought  to  occupy 
the  same  stratigraphic  position  as  the  Lower  Kittanning  bed  of  the 
bituminous  field,  and  the  Buck  Mountain  bed  Avith  the  horizon  of 
the  Brookville  bed.  It  is  highly  probable,  if  not  certain,  that  Avhen 
the  coals  were  originally  laid  doAvn  all  of  them  Avere  of  the  same 
general  character  from  one  end  of  the  State  to  the  other.  The 
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differences  found  today  are  believed  to  be  due  to  the  folding  and 
pressure  to  which  llie  beds  were  subjected,  at  the  end  of  the  Car- 
boniferous age,  after  tliey  were  laid  down. 

The  cause  of  this  folding  is  not  known  though  several  theories  are 
under  distuissiou.  The  a])parent  result  of  the  folding  was  to  squeeze 
together  and  shorten  a long  segment  of  the  earth’s  crust  coincident 
with  the  ]ireseut  A,ppalaciau  ^Mountain  province.  Apparently  move- 
ment was  from  the  southeast  to  the  northwest.  The  effect  of  the 
sque(*ziug  is  more  pronounced  at  the  southeast  and  steadily  diminishes 
northwest.  The  rocks  in  the  southeast  part  of  the  l^ttate  were  folded, 
crushed  ami  metamorphosed.  Mud  rocks  were  s(iueeze(l  along  the 
bedding  until  new  planes  of  splitting  were  produced  at  idght  angles 
to  the  direction  of  pressure,  ])roduciug  slate,  which  occurs  in  the 
slate  region  of  easteim  l*euusylvania.  Still  farther  southeast  the 
rocks,  which  originally  contained  clay  or  mud  were  so  highly  heated 
by  the  pressure  and  movement  that  the  “water  of  composition’’  of  the 
clay  or  mud  was  driven  off  and  the  material  Avas  converted  into 
feldspar  and  other  miuei'als  of  that  kind,  and  the  rock  was  changed 
into  a schist  or  gneiss.  In  places  the  pebliles  of  conglomerate  were 
squeezed  into  flat  discs. 

Farther  west  in  the  broad  belt  betAveen  Xortli  or  Kittatinuy  Moun- 
tain and  Allegheny  Mountain  the  squeezing  Avas  not  so  severe,  yet 
severe  enough  to  fold  the  rocks  into  close  and  oA'erturned  folds,  to 
fracture  the  coal  beds,  and  to  convert  them  in  eastern  Pennsylvania 
into  anthracite.  Tu  places  the  coal  in  the  beds  was  squeezed  out  of 
its  original  position  and  floAA'ed  like  sand  or  tar  from  points  of  high 
pressure  to  points  of  someAA'hat  loAver  pi  essure.  The  effect  of  this  is 
discussed  a little  beyond.  West  and  north  of  Allegheny  iMountain 
the  squeezing  forces  seem  to  have  partly  spent  themselves  and  the 
folding  is  comparatively  mild  and  becomes  successiA’ely  milder  going 
AvestAA'ard  to  the  State  line.  It  is  believed  that  this  folding  invoh'ed  a 
certain  amount  of  slijqiing  and  adjustment  of  the  beds  on  each  other. 
As  the  folds  deA^eloj)  Avith  slipping,  and  adjustment  within  the  softer 
beds,  such  as  the  coal  beds  and  clay  beds,  such  slip])ing  and  adjust- 
ment is  certain  to  liaA’e  pT'oduced  some  heat,  more  oi*  less  proportional 
to  the  degi'ee  of  folding.  This  heat  AA'ould  natnrallA’  have  some  effect 
upon  the  coal  and  other  rocks  as  similar  lieafing  today  AA'ould  have. 
If  AA-e  place  coal  in  a retort  and  heat  it  to  higher  and  higher  temj)era- 
tures  results  are  constaufly  changing.  A lit  lie  heat  sinqily  drys  fhe 
coal  and  drives  out  the  moisture.  A higher  temperature  driv'es  off  a 
small  quantity  of  gas  and  a larger  (piantity  of  light  tar  or  (dl.  If 
the  process  is  sfop|)('<l  ;il  this  poiiil  the  coal  is  found  to  haA’o  changed 
a little;  it  contains  less  volatile  matter  due  to  the  dia’ving  olf  (d‘  the 
gas  and  oil.  If  amdher  lot  of  coal  is  more  highly  heated,  mor**  gas  is 
driA’en  off  and  less  oil  or  tar.  If  the  temperature  is  raised  to  that 
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used  in  making  artificial  gas,  much  gas  is  driven  off  and  only  a little 
dense  tar,  and  the  material  left  is  coke  which  contains  less  than  1 
per  cent  volatile  matter.  The  carbon  residues  of  these  successive 
stages  of  heating  resemble  chemically  the  successive  ranks  and 
classes  of  coal  from  lignite  to  anthracite. 

These  differences  due  to  the  use  of  different  temperatures  are  well 
shown  in  the  following  table  from  a stndy  of  Pennsylvania  coals  by 
Porter  and  Ovitz,  of  the  U.  S.  Bureau  of  Mines. 

Gases  evolved  from  Pennsylvania  coal  (Porter  d-  Ovitz)* 


Furnace  temp.  °C.  

500 

600 

700 

800 

900 

1000 

1100 

Ooal  temperature  °C.  

390 

474 

.589 

705 

812 

922 

1010 

Volume  of  gas  c.c.  at  26°  C.  

161 

718 

1220 

1723 

2080 

2900 

3530 

Analysis  (N.  free) 

CO2  

15.9 

4.2 

3.2 

2.0 

1.1 

1.2 

1.0 

Illuminants  

9.1 

7.1 

4.3 

4.5 

4.8 

4.6 

5.2 

CO  

7.8 

6.0 

7.3 

7.4 

6.4 

7.3 

OH4,  C=H2,  etc.  

63.3 

64.4 

55.8 

47.0 

33.2 

29.0 

26.3 

H2  

3.9 

18.3 

30.4 

39.3 

53.5 

58.8 

60.2 

♦n.  S.  Bureau  of  Mines,  Bull.  1,  p.  30  (Connellsville  coal). 


Notice  especially  the  change  in  the  volume  of  gas  given  off  at  the 
several  temperatures.  The  coal  which  has  been  heated  only  to  500° 
C.  has  lost  little  of  its  gas  and  is  still  a high  volatile  coal.  If  it  is 
assumed  the  coal  originally  had  40  per  cent  volatile  matter  and  after 
it  had  given  up  3600  cubic  centimeters  it  had  none  left,  and  if  the  ash 
and  moisture  was  disregarded,  it  could  be  estimated  that  the  coal 
lost  1 per  cent  volatile  matter  for  each  60  c.  c.  of  gas  given  off.  A 
table  could  then  be  constructed  to  show  the  effect  of  such  distillation 
of  coal: 


Tattle  showing  equivalents  in  classes  of  coal  produced  in  distillation 

of  coal  at  high  temperatures. 


Per  cent 
lo.s,s  of  gas 

Per  rent 
romaining  gas 

Equivalent  coal 

Cilassiflcation 
of  coal 

Volatile 

matter 

Fixed 

carbon 

Nbrmal 

0 

40 

40 

60 

Hivol 

BOO* 

1 .7 

38.3 

?W.5 

61.5 

Hivol 

600” 

8. 

32 

.35 

65 

nivol 

700” 

13.5 

26.5 

30 

70 

MIdvol 

800° 

10.1 

20.9 

25 

75 

I/OVOl 

900® 

2.‘^.1 

16.0 

22 

78 

Boervol 

lOOO® 

*? 

7.2 

10 

90 

Anthracite 

1K«” 

39.5 

.5 

1 

99 

Natural  coke 

The  percentages  of  volatile  matter  and  fixed  carbon  are  of  the  ash- 
less, moisture-free  coal.  It  is  not  to  be  thoughl  that  the  different 
classes  of  coal  in  Pennsylvania  have  actually  been  subjected  to  these 
temperatures,  as  the  actual  coals  were  subject  to  three  factors  whiclj 
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are  not  involved  in  the  high  temperature  tests  just  mentioned.  1. 
Time,  believed  to  have  been  millions  of  years.  2.  Pressure,  from 
the  overlying  weight  and  the  pressure  that  produced  the  folding  of 
the  rocks.  3.  Movement,  that  is  believed  to  have  produced  the  joint- 
ing of  the  coal  and  later  the  almost  complete  fracturing  of  the  higher 
fixed  carbon  coals  and  finally  the  recompacting  of  anthracite.  (This 
fracturing  is  thought  by  some  to  facilitate  the  loss  of  volatile  matter) . 
Tt  is  not  doubted  that  the  folding  of  the  coal  beds  would  raise  the 
temiperature.  but  it  is  believed  that  in  the  presence  of  the  other  fac- 
tors given  it  was  not  necessary  to  raise  the  temperature  to  so  high 
a point  to  accomplish  the  results  obtained.  These  tests,  however, 
give  a good  idea  of  the  character  of  tlie  influences  that  have  produced 
the  various  classes  of  coal  found  in  Pennsylvania. 

Moisture  in  J>ituminous  coals  of  Pennsylvania.  Pennsylvania  bitu- 
minous coal  averages  about  3 per  cent  moisture.  The  cannel  coals 
contain  little  moisture.  Those  of  Pennsylvania  are  no  exception  and 
may  have  as  low  as  .fi  per  cent  moisture  on  the  as  received  basis.  A 
few  of  the  analyses  of  bituminous  coal  show  over  5 per  cent  moisture. 
In  some  instances  it  is  obvious  that  the  high  moistxire  content  is  due 
to  special  causes,  such  as  partial  weathering  of  the  coal.  Certain 
samples  were  taken  in  the  entries  of  small  mines  close  to  the  mine 
mouth.  It  is  highly  probable  that  such  coal  has  been  slightly  oxi- 
dized, the  change  showing  in  part  in  the  increased  moisture  content. 
In  other  instances  it  may  be  that  the  coal  has  come  from  a part  of 
the  mine  under  shallow  cover  and  subject  to  infiltration  of  water. 
The  number  of  samples  having  more  than  4 per  cent  moisture  is  very 
small  and  the  bulk  of  the  analyses  have  between  2 and  3.5  per  cent 
moisture.  MTiile  this  is  true  of  the  bituminous  coal  fields  of  Penn- 
sylvania as  a whole,  the  coal  of  the  northwestern  counties  shows  a 
slight  increase  in  moisture  content.  In  Mercer  and  Lawrence  coun- 
ties, for  example,  the  moisture  content  of  the  coal  averages  about  5 
per  cent.  In  Beaver  and  Butler  counties  the  moisture  content  is 
about  4 per  cent.  The  average  is  a little  higher  in  Beaver  than  in 
Butler.  The  coal  of  the  Broad  Top  field  in  Huntingdon  and  Bedford 
counties  is  lower  in  moisture  than  the  average  for  all  coals  in  the 
State.  In  Bedford  county  all  but  one  of  the  analyses  show  less  than 
2 per  cent  moisture. 

Ash  in  the  hituminons  coal  of  Pennsylvania.  Tt  is  not  possible  to 
generalize  on  the  percentage  of  ash  in  the  bituminous  coals  of  Penn- 
sylvania as  has  been  done  with  the  percentage  of  fixed  carbon  and  of 
moisture.  The  following  table  gives  the  percentages  of  ash  in  various 
beds  in  numerous  coal-producing  cminties.  The  numbers  represent 
number  of  the  mines  and  not  number  of  samples.  These  determina- 
tions are  mainly  from  coal  mine  section  samples  and  not  car  samples. 
They  are  a little  better  than  the  car  samples  taken  from  the  same 
mine  in  the  same  region.  The  total  number  of  samples  for  any  bed  or 
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for  any  conufy  is  not  large  enough  to  serve  as  definite  criteria.  Only 
a few  groups  of  analyses  are  available  for  many  of  the  beds.  In 
genei-al  the  beds  above  the  Pittsbnrgb  are  higher  in  ash  than  the 
Pittsburgh.  The  coal  beds  of  the  Conemangh  group  also  have  more 
ash  in  them  1han  either  the  Pittsburgh  bed  or  the  principal  beds  of 
the  Allegheny  Group.  The  hgures  are  presented  for  what  they  are 
worth. 


Table  slioivviig  ash  content  of  Feiinsgl-vaoiia  hiiaininons  coal,  hij  mines 


(U.  S.  Bureau  of  Mines) 


Coal  bed 

Under 

6% 

0-8% 

8-10% 

10-12% 

12-14% 

Over 

14% 

Totals 

ALLEGHENY  COUNTY 

1 

1 

Rrdstone  - _ 

1 

1 

2 

Pittsburgh  _ 

2 

7 

1 

1 

11 

Bakerstown  _ ______  _ 

1 

1 

per  Freeport  . 

1 

8 

1 

2 

12 

3 

15 

'■! 

5 

1 

1 

•27 

ARMSTRONG  COUNTY 

Pittsburgh  __  _ _ _ _ 

1 

1 

UppiT  Preeport  _.  _ 

1 

12 

5 

s 

21 

Lower  Freeport  __  

1 

1 

1 

1 

4 

1 

1 

1 

2 

6 

2 

12 

2 

16 

13 

e 

2 

39 

BEAVER  COUNTY 

1 

1 

2 

1 

1 

1 

1 

1 

1 

2 

2 

3 

1 

e 

BEDFORD  COUNTY 

1 

1 

9 

] 

1 

2 

1 

1 

1 

1 

4 

BLAIR  GOUNI’Y 

1 

1 

1 

1 

1 

1 

1 

] 1 

1 

3 

BRADFORD  COUNTY 

1 

1 

1 



1 

BU'l'LER.  COUNTY 

4 

4 

2 

11 

1 : 1 

0 

2 

1 

3 

i 

1 

2 

1 1 5 

4 

6 

2 

18 
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Coal  t)ed 

Under 

O'/cj 

s-  ur/o 

in-12% 

12-147o 

Over 

14% 

Tola  Is 

CvVMBKlA  COUNTY 

(.; 

10 

3 

5 

5 

0 

1 

3 

2 

1 

4 

1;; 

]ti 

13 

1 

ao 

1 

13 

m 

1 

13 

5S 

20 

7 

1 

O'J 

CAMERON  COUNTY 

1 

1 

1 



_ 

1 

CENTRE  COUNTY 

i 

1 

J 1 

1 

1 

0 ' ■> 

1 2 : 

11 

! 

o 

1 - 1 1 

(1  1 3 

2 2 1 1 

14 

CX.YRIUN  COUNTY 

UpixT  Fre^'port  _ 

2 

1 

i 

■ 

2 

i 

lil 

4 

o, 

1 

4 

2 

f)  

] 2 



1 

•> 

0 

3 

t 

23 

CLEARFIELD  COUNTY 

3 

4 

1 

8 

11 

4 __ 

IS 

1 

1 

o 

1 

1 

3 

1 

() 

G 

10 

1 

10 

1 

1 

1 

1 

4 

3 

23 

21 

7 

f; 

T)? 

CLINTON  COUNTY 


Lower  Kittanning  1 1 

Hrookville  1 I 


1 

1 

2 

ELK  COUNTY" 

1 

1 

1 

0 

f> 

fi 

1 

1 

o 

0 

•> 

i 1 

S 

FAYETTE  COUNTY 


Waynesburg  

Sewickley  

Redstone  

Pittsburgh  

“Hager”  

Gallitzin  

Upper  Freeport 
Lower  Freeport 
Upper  Kittanning 
Lower  Kittanning 

Clarion  

Brookville  


10 


14 
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Coal  bed 

Under 

6% 

6-8% 

S-10% 

10-12% 

12-141% 

Over 

14% 

Totals 

GREENE  COUNTY 

Washington  J 

1 

1 

Waynesburg  

3 

4 

7 

S^winlrlPV 

* 2 

1 

3 

Pittsburgh  

1 

7 

2 

10 

1 

7 

4 

1 

4 

4 

21 

HUNTINGDON!  COUNTS: 

2 

1 

1 

3 

1 

2 

2 

4 

INDIANA  COUNTY 


I 


Pittsburgh  

Upper  Freeport  - 
Lower  Freeport  . 
Upper  Kittanning 
Middle  Kittarming 
Lower  Kittanning 


10 


2 

2 


1 


2 

16 

3 


JEFFERSON  COUNTY 

2 

3 

4 

1 

1 

6 

12 

1 

1 

4 

4 

5 

3 

1 

2 

1 

2 

2 

1 

5 

7 

8 

7 

1 

28 

LAWRENCE  COUNTY 

1 

1 

1 

1 

1 

1 

— 

2 

LYCOMING  COUNTY 

1 

1 

1 1 

1 

McKEAN  COUNTY 

1 

1 

1 

1 

1 

1 

2 

MERCER  COUNTY 

2 

2 

1 

5 

2 

2 

1 

5 

SOMERSET  COUNTY 

1 

1 

4 

4 

2 

4 

3 

2 

1 

1 

13 

1 

1 

1 

1 

1 

2 

4 

2 

1 

10 

1 

4 

1 

6 

7 

6 

4 

3 

20 

3 

7 

8 

2 

2 

22 

1 

1 

2 

« 

21 

% 

18 

8 

2 

80 

Coal  bod 

Under 

li-s% 

i-ii’To 

10-12%  13-14% 

Over  ( 

14%  Totals 

WASHINCrrON  COUNTY 

1 

1 

Waynesburg  



3 3 

1 

_ 1 

1 

1 

s 

4 

3 1 

1 

..  1 

7 

9 

5 

3 3 

3 3o 

WESTYfORELAJs'D  COUNTY 

Waynesburg  

o 

1 

1 __ 

3- 

1 

_ 1 

1 

O 

0 

3 

9 

1 

1 

3 

5 

3 

9 

Lower  Freeport __ 

1 

1 

3 

1 

7 

17 

5 

4 7 

Grand  total 

The  results  of  analyses  of  car  samples  taken  by  the  U.  S.  Bureau 
of  Mines  from  coal  delivered  on  Government  contracts  are  summar- 
ized in  the  following  table.  The  figures  represent  mines,  not  samples. 
The  samples  and  analyses  are  several  thousand  in  number.  These 
samples  are  not  representative  of  the  entire  coal  field  because  the 
largest  shipments  and  consequently  the  largest  number  of  anaylses 
from  single  mines  have  come  in  the  main  from  mines  producing  low- 
ash  coal. 


Ash  in  Pennsylvania  bituminous  coal  (car  shipments). 

Number  of  mines  in  each  class. 


Counties 

Under 

0% 

6-a% 

8-10% 

10-12% 

12-14% 

Over 

11% 

Totals 

Allegheny  

1 

2 

1 

3 

Armstrong  

9 

Bedford  

1 

2 

Blair  

1 

Cambria  . 

52 

44 

15 

9 

Centre  

1 

3 

Clearfield  

1 

10 

7 

Elk  & Jefferson  _ 

1 

Fayette - 

1 

7 

1 

2 

Huntingdon  — 

1 

1 

Indiana  ' 

5 

1 

2 

Jefferson  

9 

3 

1 

Somerset  

7 

27 

19 

16 

Washington  

4 

3 

Westmoreland  

1 

6 

10 

11 

29 

3 

73 

107 

SI 

38 

23 

32.5 
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The  B.  f.  u.  (hedthif/)  value  of  Peniisylvaaia  hituminous  coal.  A 
study  of  the  B.  t.  u.  determinations  in  Bart  1\"  of  this  volume  shows 
a close  relation  between  the  iiereentage  of  lixed  carbon  and  the  B.  t.  u. 
of  the  coal.  The  higher  the  fixed  caihon  the  higher  the  B.  t.  u. 
There  is  a difference  of  1,000  B.  t.  u's.  between  the  coal  of  Mercer 
County  and  that  of  the  Broad  Top  field  in  Huntingdon  County  as 
determined  on  the  dry,  ash-free  basis.  A measurement  is  made  on 
that  basis  to  eliminate  the  variable  effect  of  both  ash  and  moisture. 
The  difference  in  heat  value  between  the  coals  at  the  west  and  the 
coals  southeast  is  due  to  the  decrease  in  the  pei'centage  of  oxygen  in 
the  high-carbon  coals  as  compared  with  the  low-carbon  coals.  Thus 
the  coals  of  Mercer  County  on  the  dry,  ashless  basis  contain  about  42 
per  cent  volatile  matter  and  58  per  cent  fixed  carbon,  in  contrast  with 
the  coal  of  Cambria  County  which  on  the  same  basis  contains  about 
23  per  cent  volatile  matter  and  77  per  cent  fixed  carbon.  The  coal  of 
Mercer  County  after  eliminating  the  siilphur  and  nitrogen  is  com- 
posed of  about  5.0  per  cent  hydrogen,  83.3  per  cent  carbon,  and  10.9 
per  cent  oxygen.  Under  the  same  conditions  the  coal  from  Cambria 
County  is  composed  of  aboiit  4.7  per  cent  hydrogen,  88.8  per  cent 
carbon,  6.5  per  cent  oxygen.  There  is  a difference  of  4.4  per  cent  of 
oxygen  between  the  two  coals.  AT  do  not  know  just  how  the  oxygen 
is  combined  with  the  hydrogen  and  carbon  in  the  coal.  Actual  tests, 
however,  show  that  1 per  cent  of  volatile  matter  in  coals  of  the  class 
to  which  the  Mercer  County  coal  belongs  will  yield  about  150  B.  t.  u. 
while  1 per  cent  of  volatile  matter  of  the  class  of  coal  found  in 
Cambria  County  will  yield  200  to  210  B.  t.  u.,  a difference  of  50  to 
60  B.  t.  u.  for  each  1 per  cent  of  volatile  matter.  In  the  Mercer 
County  coals  the  fixed  carbon  and  volatile  matter  yield  about  the 
same  amount  of  heat  for  each  1 per  cent  of  volatile  matter.  In  the 
Cambria  County  coals  a difference  of  50  B.  t.  u.  for  each  1 per  cent 
of  volatile  matter  is  cpiite  sufficient  to  account  for  the  difference  of 
1,000  B.  t.  u's  higlier  value  iu  the  Cambria  County  coal. 

Tlie  distribution  of  B.  t.  u.  values  of  the  bituminous  coals  of  Penn- 
sylvania is  shown  on  the  following  sketch  map. 
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Fig.  25.  Sketch  map  of  Pennsylvania  showing  heat  \ alne  of  hituniinons  coals. 


The  actual  heat  value  is  lower  than  the  ligure  indicates,  because 
the  determinations  are  on  a moisture,  ash  free  liasis.  A coal  having 
15,600  B.  t.  u.  on  the  dry,  ashless  basis  will  have  on  the  as  received 
basis  if  it  contains  S per  cent  ash  and  2 i)er  cent  moisture  about 
15,600X100 

B.  t.  u.  or  about  14,180  B.  t.  ti. 

100+8+2 
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MINING  BITUMINOUS  COAL  IN  PENNSYLVANIA. 


Notes  on  history  of  coal  inininy  in  Bituminous  Fields  of  Pennsyl- 
vania. The  Six  Nations  conveyed  Pennsylvania  lands  to  the  Penn  pro- 
prietaries at  various  times.  In  1758  the  boundaries  of  these  land& 
were  established  as  far  west  as  the  “Allegheny  or  Endless  Mount- 
ains.” In  1768  the  Penn  proprietaries  jpurchased  a broad  belt  of 
land  from  the  northeast  to  the  southwest  corner  of  the  State  includ- 
ing much  of  the  bituminous  coal  fields.  In  1784  the  rest  of  the  bitu- 
minous coal  field,  including  all  of  fhe  norfhwest  part  of  the  State, 
was  purchased.  The  total  cost  was  |10,000.  In  1753  the  site  of 
Pittsburgh  was  visited  by  George  Washington  who  noted  its  advan- 
tages for  the  location  of  a fort.  History  says  that  at  that  time  no 
one  lived  there  except  itinerant  trappers. 

1758.  Name  “Pittsburgh”  was  used  by  General  Forbes  following  the  fall  of 

Fort  Duquesne. 

1759.  The  first  written  mention  of  coal  in  Pennsylvania  was  by  Col.  James  Burd 

who  saw  and  burned  coal  on  Coal  Run  near  Brownsville.  The  fact 
that  he  speaks  of  it  as  “Coal  Run”  would  indicate  that  the  coal  had 
been  seen  earlier  and  had  given  the  name  to  the  run. 

1700.  Captain  Thomas  Hutchins  reported  coal  as  being  mined  across  the 
Monongahela  from  Fort  Pitt. 

1700.  Rev.  Charles  Beatty  described  the  mining  of  coal  from  Coal  Hill  lying 
south  of  the  Monongahela  across  the  river  from  Fort  Pitt  for  use  of 
the  garrison  at  that  Port. 

1784.  The  Penns  sold  mining  rights  on  the  “Great  Seam”  opposite  the  town. 

1785.  First  land  patented  as  coal  land  by  S.  Boyd  near  what  is  now  Clearfield 

and  the  Indian  village  of  Chincleclanoose. 

1780.  Pittsburgh  Gazette  established. 

First  paper  on  the  geology  of  Pennsylvania  published  by  Thomas  Hutchins 
describing  the  rocks  at  Ohiopyle  Falls,  in  the  Transactions  of  the  American 
Philosophical  Society  at  Philadelphia. 

1787.  Cannel  coal  at  Cannelton.  Beaver  County,  known  to  Indians  and  early 
settlers.  Mined  intermittently  from  then  to  the  present. 

1790.  November  1st.  First  furnace  and  forge  west  of  Allegheny  Mountain  built 
on  Jacobs  Creek  by  Turnbull  and  Marmie. 

1792.  Pennsylvania  Population  Company  organized  and  took  up  about  500,000 

acres  in  the  Beaver  River  country  and  northward  toward  Erie. 

Coal  discovered  in  the  headwaters  of  Tioga  River  bv  Patterson  Brothers. 

1793.  Benjamin  Franklin  wrote  a paper  on  a theory  of  the  earth,  published  in 

the  Transaction  of  the  American  Philosophical  Society,  Philadelphia. 
Connellsville  laid  out  by  Zachariah  Connell. 

1794.  First  steam  engine  in  Pittsburgh.  Coal  used  in  evaporating  salt  obtained 

from  wells.  Coal  being  produced  from  pits  on  both  sides  of  Monongahela 
River. 

1797.  Craig  and  O’Hara  located  a glass  works  on  South  Side  opposite  “Point” 

of  Pittsburgh  to  be  near  coal. 

1798.  Coal  used  by  Murdock  in  England  for  producing  illuminating  gas. 

1800.  It  is  believed  that  Amos  Figard  opened  a mine  on  Six  Mile  Creek  in  the 
Broad  Top  field  about  this  time. 

1803.  First  coal  shipped  from  Pittsburgh  by  boat,  the  Louisiana,  of  350  tons, 

ballast  in  coal,  bound  down  the  river  for  Philadelphia  where  the  coal 
sold  for  37%  cents  a bushel  (between  $9.00  and  $10.00  a ton). 

1804.  A barge  load  of  coal  mined  just  above  Clearfield  by  W.  Boyd  was  floated 

down  the  Susquehanna  to  Columbia  and  sold. 

First  rolling  and  slitting  mill  at  Plumsock,  Menallen  Township,  Fayette 
County. 

1805.  First  iron  foundry  at  Pittsburgh. 


(178) 


1806.  Aaron  Bloss  purchased  land  and  opened  coal  mine  where  Blossburg  now  is. 

1809.  William  McClure  published  a geologic  map  of  the  United  States. 

Cambria  forge  built  at  John.stown  by  .Tobn  Holliday. 

1811.  First  rolling  mill  at  Pittsburgh. 

Outside  of  Pittsburgh,  iron  foundries  and  rolling  mills  have  been  estab- 
lished at  many  points.  At  this  time  Payette  County  had  10  furnaces. 
1 air  furnace,  8 forges,  3 rolling  and  slitting  mills,  1 steel  furnace,  and 
5 trip  hammers. 

The  New  Orleans,  first  steamboat  built  at  Pittsburgh,  sent  down  Ohio 
River. 

1813.  The  population  of  Pittsburgh  at  this  time  was  5,748. 

1814.  Forty  to  50  coal  pits  opened  south  of  Pittsburgh  producing  annually  about 

1 million  bushels. 

1810.  Coke  was  first  made  in  Pennsylvania  from  coal  in  Fayette  County  on  ricks. 
1816-17.  First  rolling  mill  to  puddle  iron  and  roll  iron  bars,  on  Redstone  Creek. 
1817.  First  shipment  of  coal  from  the  upper  Monongahela  River  on  flat  boats. 

First  use  of  'flat  boats  for  transporting  coal  down  river  from  Pittsburgh. 
1820.  Coal  mining  on  a small  scale  at  Coal  Centre  near  Greenfield,  Washington 
County. 

1824.  The  Pennsylvania  canal  was  authorized  (from  Harrisburg  to  Pittsburgh). 

This  canal  consisted  of  canals  and  rivers  from  Pittsburgh  to  Johnstown, 
railroad  from  Johnstown  to  Hollidaysburg  including  10  inclined  planes, 
canals  and  rivers  from  Hollidaysburg  to  Columbia,  railroad  from  Columbia 
to  Philadelphia;  branches  to  Farrandsville  on  the  West  Pork;  to  Elmira 
via  the  North  Branch ; from  Bristol  to  Easton ; Beaver  to  Erie,  and 
Duncans  Island  to  Wiconisco ; total  length  907.39  miles. 

1826.  Five  rolling  mills  at  Pittsburgh. 

1827.  Union  Canal  made  available  (built  and  partly  sustained  by  lotteries)  from 

Middletown  on  the  Susquehanna  to  Reading,  90  miles,  and  opening  the 
Philadelphia  market  to  coal  from  the  west. 

1828.  First  cargoes  of  coal  shipped  from  Karthaus. 

1829.  Completion  of  Pennsylvania  canal  from  Pittsburgh  to  Blairsville. 

1831.  Silliman’s  Journal  published  a letter  from  Sam  Wyllys  Pomeroy,  Esq., 

describing  the  coal  region  between  Cumberland  and  Pittsburgh. 

1832.  First  detailed  geologic  section  made  in  Pennsylvania  by  R.  C.  Taylor  from 

Philipsburg  over  the  mountain  to  Bald  Eagle  Creek. 

Survey  of  the  Blossburg  region  made  by  R.  C.  Taylor,  also  survey  for 
a railroad  line  from  Blossburg  to  Tioga. 

Walter  R.  Johnson  began  experimental  study  of  steel  making  powers  of 
American  coals. 

Geological  Society  of  Pennsylvania  was  organized,  leading  to  the  estab- 
lishment of  the  First  Geological  Survey  of  Pennsylvania. 

1834.  Six  hundred  miles  of  canal  and  120  miles  of  railroad  finished  and  way 

open  from  Pittsburgh  to  Philadelphia. 

Arbon  Coal  Company  formed  at  Blossburg  for  mining  coal. 

At  this  time  in  Pittsburgh  there  were  18  iron  foundries,  11  rolling  mills, 
1^  steam  engines. 

1835.  Coke  was  used  exclusively  for  the  first  time  for  iron  making  at  Mary  Ann 

furnace,  Huntingdon  County. 

1836.  First  Geological  Survey  of  Pennsylvania  established  under  Henry  D.  Rogers. 

1837.  Pittsburgh  and  Connellsville  Railroad  chartered. 

Coke  pig  iron  made  at  Fairchance  furnace  near  Uniontown,  by  F.  H. 
Olyphant. 

Ten  collieries  working  in  Coal  Hill,  Pittsburgh,  35  to  40  coal  railroads 
from  the  Monongahela  River  reaching  back  to  mines  between  Pittsburgh 
and  Brownsville. 

1838.  Three  hundred  steam  engines  in  use  in  Pittsburgh.  Coal  produced  this 

year  357,140  tons  of  which  70  per  cent  was  used  in  Pittsburgh. 

1840.  Railroad  from  Blossburg  to  Tioga  completed  to  connect  with  the  Erie  Rail- 

road just  finished,  and  first  coal  shipped  from  Blossburg  by  Arbon  Coal 
Company.  From  this  time  on  Blossburg  coal  was  shipped  to  all  of 
the  Atlantic  coast  region  for  blacksmithing  and  supplied  three  rolling 
mills  in  Troy,  New  York. 

According  to  U.  S.  Census  Pennsylvania  produced  415,023  tons  of  coal. 
The  industry  employed  1,798  men  and  had  $300,416  capital. 

1841.  Blossburg  mines  visited  by  Sir  Chas.  Lyell,  famous  geologist. 

Locks  on  Monongahela  River  begun  by  Monongahela  Navigation  Company 
after  U.  S.  Government  refuses  to  undertake  job. 

1841-42.  Two  beehive  ovens,  the  first  built  in  Pennsylvania,  were  erected  on  the 
farm  of  John  Taylor  below  Connellsville. 

1842.  First  Geological  Survey  of  Pennsylvania  stopped  for  lack  of  funds. 

1844.  Publication  of  Walter  R.  Johnson’s  studies  of  steam  tests  of  American 

coals. 

Locks  on  Monongahela  River  complete  to  Brownsville. 
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1845.  C'lay  Fnrnaco  in  ilprcor  Comity  .successfully  uses  raw  splint  coal  for  fuel. 
184(>.  I’ittslnirgli  consmncs  4t>4.28(>  tons  of  coal  and  exports  214,286  tons. 

1856.  laicks  conijileted  on  Yougliioglieny  River. 

1852.  Production  of  I)itnniiiion.s  coal  in  Pmuisylvania  alxait  1,.’>60,060  tons. 

1852.  J ‘ennsyh  ania  Railroad  coinidided  ; use  I’ortagi'  Railroad  over  mountains. 
1856.  Cambria  iron  works  built  at  .lolmstown. 

Lake  Superior  iron  first  used  in  Pennsylvania  at  Sharpsvillc  furnace, 
Mercer  <’ounty. 

1854.  At  this  time  there  were  in  Pittsburgh  17  large  rolling  mills,  38  foundries, 

12  of  which  wore  lar,ge,  20  glass  factories,  20  engine  and  machine  shops, 
5 large  cotton  factories,  4 large  flour  mills,  and  a multitude  of  smaller 
plants. 

1855.  Rroad  Top  coal  fields  were  surveyed  by  J.  P.  Lesley. 

1856.  "Statistics  of  Coal'’  published  by  R.  C.  Taylor. 

Broad  Top  coal  field  opened  by  building  of  Iluntingdon  and  Broad  Top 
Railroad. 

Railroad  from  Towanda  to  Barclay  opens  up  Barclay  mining  district. 

1857.  Pennsylvania  canal  sold  to  Pennsylvania  Railroad  Company. 

1858.  Publication  by  H.  D.  Rogers  of  the  results  of  the  First  Geological  Survey 

of  Pennsylvania  in  2 large  volumes. 

1859.  Tlie  Drake  well  was  drilled  near  Titusville,  producing  25  barrels  of  petro- 

leum a day. 

Completion  of  Bellefonte  and  Snow  Shoe  Railroad  and  beginning  of  large 
scale  mining  in  that  district. 

1860.  First  crucible  steel  mill  built  in  Pittsburgh. 

According  to  the  United  States  Census,  Pennsylvania  produced  2,690,786 
tons  of  bituminous  coal. 

1861.  Pittsburgh  and  Connellsville  Railroad  completed. 

Dams  on  Youghiogheny  River  washed  out  by  flood. 

1869.  First  mine  inspection  law  in  Pennsylvania  was  passed ; applying  only  to 

anthracite. 

1870.  Bituminous  coal  in  the  United  States  for  the  first  time  exceeded  the  pro- 

duction of  anthracite. 

About  500,000  tons  of  splint  coal  were  produced  in  Mercer  County  for 
use  raw  in  the  blast  furnace. 

Commercial  coal  mining  began  at  McIntyre. 

1871.  Connellsville  Railroad  completed  through  Wellersburg  basin. 

1872.  Bennetts  Branch  Railroad  being  built. 

Low  grade  division  of  the  Allegheny  Valley  Railroad  under  construction. 

1874.  Second  Geological  Survey  of  Pennsylvania  was  established. 

East  Broad  Top  Railroad  was  built  from  Mt.  Union  to  Robertsdale. 

1875.  First  Bessemer  steel  works  established  at  Braddock  by  Andrew  Carnegie. 

Natural  gas  begins  to  compete  with  coal  in  Pittsburgh. 

1877.  Bituminous  mine  inspection  law  for  I’eunsylvania  passed. 

1881.  Rochester  and  Pittsburgh  Coal  & Iron  Company  formed  as  a result  of 
reports  by  the  Second  Geological  Survey  of  Pennsylvania,  and  purchase 
made  of  6,000  acres  near  Punxsutawney, 

1883.  Buffalo,  Rochester  & Pittsburgh  Railroad  reaches  coal  fields  at  Punxsutawney. 

1884.  Natural  gas  comes  into  large  use  in  I'ittsburgh. 
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men,  weiglimen,  men  to  care  for  the  miners  lamps,  and  if  a town 
is  necessary,  men  to  do  the  necessary  Avork  of  the  town.  Usually 
a tow'n  is  supposed  to  pay  for  itself  after  the  original  outlay  is  made. 

Iso  attempt  is  made  here  to  indicate  the  actual  cost  of  oi)ening 
and  operating  a mine.  The  coal  mining  business,  like  many  other 
lines  of  business,  generally  runs  on  a narrow  margin.  Poor  markets, 
resulting  in  idle  days  during  which  interest  and  overhead,  pumping 
and  roof  protection  keep  up,  for  even  a few  weeks  may  change  pro- 
fits to  deficits.  There  is  no  great  monopoly  in  the  business.  Com- 
petition is  keen.  Sometimes  profit  or  loss  is  determined  by  a slight 
change  in  personnel  of  mauagement.  It  is  to  be  remembered  that 
the  cost  of  mining  a 2 foot  bed  may  be  double  that  of  mining  a 4 
foot  bed,  and  that  the  roof  may  be  good  in  one  part  of  the  mine 
and  extremely  poor  in  other  parts;  that  the  percentage  of  sulphur 
may  be  low  in  part  of  the  mine  and  high  in  other  parts  and  may 
be  so  high  that  old  markets  refuse  to  take  the  coal  and  exjpensive 
separation  plants  may  have  to  be  installed.  To  discuss  all  of  these 
elements  in  detail  would  fill  a volume.  The  writer  has  covered  some 
of  these  more  fully  in  several  previous  papers.* 

USES  OP  PEIsXSYLYAXIA  BITUMINOUS  COAL. 

Coal  was  probably  first  used  for  melting  metals.  A mine  now 
producing  in  Manchuria  was  first  worked  approximately  3,000  years 
ago  to  furnish  fuel  for  copper  smelting.  Later  the  same  mine  fur- 
nished coal  for  burning  porcelain.  Theo])hrastus,  about  300  B.  C., 
in  his  book  on  stones  mentions  the  use  of  coal  by  smiths  of  Italy 
and  Greece.  Coal  mining  began  in  Euro])e  about  S25  A.  I).,  and 
in  America  in  1758.  Before  1700  coal  was  used  in  Europe  for  house 
heating,  for  smelting  lead  and  lin,  for  ventilating  mines,  and  had 
been  tried  in  iron  smelting.  IVith  the  invention  of  the  steam  engine 
in  1763  coal  became  a source  of  energy.  The  uses  of  coal  have  ex- 
panded slowly  until  coal  is  beginning  to  be  looked  upon  as  a source 
of  many  materials,  rather  than  as  something  to  be  burned.  These 
new  \ises  of  coal  will  be  described  in  this  chapter. 

Co.\L  Used  Directly. 

lIouKC  Iteatuifi  and  cooJ'niff.  All  of  the  biluminous  coals  of 
Pennsylvania  are  suitable  for  house  heating  and  cooking.  The  coals 
of  the  centi'al  counties  just  west  of  Allegheny  Mountain  are  less 
smoky  than  the  coals  of  the  western  counties:  they  are  softer,  break 
up  more  readily,  and  produce  large  amounts  of  very  fine  sizes.  Most 

*Coal  deposits  of  Indiana,  Indiana  Department  of  Geology  and  Natural  History,  Annual  Re- 
port 1898,  pages  1490-1517. 

The  value  of  public  coal  lands,  TJ.  S.  Geological  Survey  Bulletin  424. 

The  classification  of  public  coal  lands,  U.  S.  Geological  Survey  Bulletin  537, 
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of  the  bituminous  coals  of  Pennsylvania  cake  or  intumesce  in  burn- 
ing ; they  run  together  when  they  are  heated  and  make  a sticky  mass 
that  must  be  broken  up  to  allow  proper  circulation  of  air  through 
the  bed  of  coal.  The  Sharon  coal  of  IMercer  County  and  a few  others 
of  the  non  caking  type  are  free  burning.  Pennsylvania  has  also  a 
small  quantity  of  cannel  coal.  It  is  free  burning  but  it  usually  yields 
a long  yellow  flame  and  much  smoke.  Cannel  coal  has  been  much 
used  for  burning  in  fire  places. 

The  methods  of  house  heating  and  cooking  with  bituminous  coal 
seem  likely  to  undergo  very  material  changes  in  the  near  future. 
Cooking  with  coal  is  almost  a thing  of  the  past  in  towns  where  arti- 
ficial gas  is  available.  Where  natural  gas  is  available  it  is  used 
for  cooking  and  will  be  as  long  as  it  lasts.  Natural  gas  has  long 
been  used  for  house  heating  in  western  Pennsylvania  but  the  gradual 
exhauston  of  the  supply  of  natural  gas  seems  likely  to  curtail  this 
use  in  the  near  future.  Present  prices  for  natural  gas  in  some  towns 
make  its  use  prohibitive  except  in  properly  designed  gas  furnaces. 

Smoke  ordinances  have  been  enacted  by  many  cities  and  much  has 
been  done  to  eliminate  smoke,  especially  from  commercial  and  in- 
dustrial establishments.  It  is  now  clearly  recognized,  however,  that 
the  cities  cannot  be  free  of  smoke  until  household  fires  no  longer 
burn  a coal  that  produces  smoke.  It  is  believed  that  the  only  solu- 
tion of  the  smoke  problem  is  the  use  of  smokeless  fuel.  The  produ- 
tion  of  smokeless  substitutes  for  anthracite  is  discussed  beyond. 
Combustion  engineers  believe  that  manufactured  gas  will  gradually 
replace  coal  for  house  heating  in  some  localities.  Heating  with  gas 
wliich  sells  at  $1.00  a thousand  cubic  feet  is  approximately  equiva- 
lent to  heating  with  coal  costing  f.SO.OO  a ton. 

The  subject  of  house  heating  and  house  cooling  will  receive  in- 
creasing attention  in  the  near  future.  The  producers  of  anthracite 
have  recently  been  conducting  a successful  campaign  for  the  use  of 
the  small  sized  anthracite  so  that  in  December  1926  the  demand  for 
buckwheat  coal  exceeded  the  sujpply.  Pea  and  nut  coal  were  not 
in  demand.  The  burning  of  small  sized  anthracite  has  resulted  in 
the  adoption  of  specially  designed  grates  and  furnaces,  and  the  use 
of  small  blowing  fans  to  create  artificial  draft.  Harrisburg  is  said 
to  have  over  2,000  small  fans  installed  in  household  furnaces.  These 
changes  show  the  general  interest  being  taken  in  more  efficient  house- 
hold heating  efiuijunent  and  combustion  methods.  Similar  studies 
and  publicity  would  undoubtedly  develop  new  methods  of  buiming 
the  small  sizes  of  bituminous  coal,  and  create  greater  demand  for 
them.  A new  stoker  is  now  on  the  market  which  automatically 
feeds  soft  coal  to  a domestic  furnace.  More  automatic  devices  to 
eliminate  dirt  and  labor  will  gradually  be  invented.  The  use  of 
gas  fired  household  furnaces  is  increasing  at  a rate  that  is  giving 
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concern  to  the  gas  companies  of  the  larger  cities,  for  although  the 
cost  of  using  artificial  gas  may  be  double  that  of  using  large  sized 
anthracite,  the  convenience  of  the  gas  furnace  offsets  the  greater 
cost. 

Many  central  heating  plants  are  being  installed  which  furnish  heat 
to  blocks  of  houses  or  for  large  districts. 

In  the  future  coal  will  be  used  for  the  cooling  of  houses.  Air  cool- 
ing and  conditioning  systems  are  being  installed  in  theatres,  public 
halls,  factories,  and  manufacturing  establishments.  AYith  so  many 
large  installations  in  sight  the  manufacturers  of  such  apparatus 
have  had  little  interest  in  developing  small  economical  plants  for 
house  cooling.  Undoubtedly  that  will  be  the  next  step.  Whether 
a single  plant  will  be  devised  to  warm  the  house  in  winter  and  to 
cool  it  in  summer,  or  whether  summer  cooling  will  use  a separate 
refrigerating  system,  depending  on  a central  station  for  power, 
remains  to  be  seen.  A warm  air  heating  system  lends  itself  to  cool- 
ing in  summer  with  slight  change,  e^jpecially  a warm  air  system  us- 
ing small  flues  and  a drive  fan  for  distribution.  Such  a system  needs 
only  attachment  of  a cooling  plant  so  that  the  air  which  is  forced 
through  the  house  would  be  drawn  through  a cooling  chamber  of 
refrigerating  pipes  instead  of  through  a furnace. 

House  builders  are  giving  much  more  thought  to  the  heat  insula- 
tion of  houses.  Studies  have  been  made  and  are  in  progress  in 
several  laboratories  on  the  heat  conducting  character  of  various 
building  materials.  These  studies  may  lead  to  very  material  changes 
in  our  future  building  methods  and  our  methods  of  heating  and 
cooling  our  houses.  They  may  have  a very  pronounced  effect  not 
alone  on  our  coal  reserves  but  upon  the  stability  of  the  coal  industry 
throughout  the  year. 

Steam  malcing.  Power  ydants,  railroads,  and  other  large  consumers 
of  coal  determine  by  experimentation  what  coal  of  reasonable  price 
is  best  suited  to  their  needs,  and  generally  contract  for  coal  for  long 
periods.  The  consumer  either  relies  on  the  reputation  of  the  coal 
companies  for  producing  a uniformly  high  grade  product,  or  the 
contracts  specify  limits  of  ash  and  sulphur  with  penalties  for  coal 
that  exceeds  the  limits  in  ash  or  sulphur,  and  ipremiums  for  coal 
that  is  better  than  the  specifications.  A contract  of  this  character 
requires  constant  sampling  and  analysis  by  both  buyer  and  seller. 
This  may  add  materially  to  the  cost  of  the  coal.  If  the  needs  of  a 
plant  or  institulion  do  not  exce('d  a few  thousand  tons  a year,  the 
coal  should  be  piii-chased  wifhin  Hie  fii-st  freight  zone.  Expei'ience 
has  shown  tliat  as  a rule  1he  larger  producing  companies  give  more 
attention  to  jirodncing  a uniform  product  and  are  in  a better  posi- 
tion to  insure  deliveries  in  case  of  excessive  demand  or  other  un- 
usual conditions,  than  the  smaller  producing  companies.  This  method 
of  buying  does  not  require  the  taking  of  samples  to  be  analyzed. 
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The  higher  the  fixed  carbon  in  bituminous  coals  the  higher  is  the 
heat  value.  This  is  clue  to  the  decrease  in  the  percentage  of  oxygen. 
Heat  is  derived  from  coal  by  the  union  of  oxygen  with  the  carbon 
and  hydrogen  of  the  coal.  The  extent  to  which  the  carbon  and 
hydrogen  of  the  coal  are  already  united  with  oxygen  and  therefore 
deprived  of  further  heat-giving  value  is  measured  by  the  ])ercentage 
of  oxygen  already  in  the  coal.  Fresh  peat  may  contain  85  jper  cent 
oxygen;  presumably  much  of  it  in  the  form  of  moisture.  Lignite 
contains  4'5  to  50  per  cent  oxygen.  As  the  coal  rises  in  rank  or 
class  toward  anthracite,  the  percentage  of  oxygen  steadily  decreases 
by  the  elimination  of  moisture  and  the  equivalent  of  moisture  in 
the  volatile  matter — the  inert  volatile  matter.  The  moisture  in  all 
clas.ses  of  Pennsylvania  coals  is  3 per  cent  or  less  except  in  the  north- 
west corner  of  the  State.  The  inert  matter  in  the  volatile  matter  is 
less  than  20  per  cent  of  the  volatile  matter.*  The  total  percentage 
of  oxygen  in  the  coal  is  10  per  cent  or  less.  Bitnminons  coals  lose 
oxygen  from  west  to  east.  At  the  western  border  of  Pennsylvania 
coals  contain  approximately  10  i)er  cent  oxygen,  and  in  the  counties 
along  Allegheny  Mountain  and  in  the  Broad  Top  field  they  contain 
a little  over  6 per  cent.  The  B.  t.  n.  value  of  the  coal  increases 
steadily  from  the  western  State  line  to  the  Allegheny  Front.  If  the 
coal  has  the  same  percentage  of  ash,  the  increase  ranges  from  13,000 
to  13,500  B.  t.  u.  for  a 7 per  cent  ash  coal  in  Butler,  Mercer,  and 
Lawrence  counties,  to  14,250  B.  t.  n.  for  a 7 per  cent  ash  coal  in 
Cambria  and  the  other  counties  near  the  Allegheny  Front.  Eongbly 
every  per  cent  of  ash  above  a selected  standard  reduces  the  B.  t.  n. 
value  by  1 per  cent.  In  practice  the  matter  is  not  quite  so  simple, 
although  the  general  rule  holds  that  the  high-ash  coals  lose  more 
than  the  proportional  amount  in  heat  value.  For  example,  a 5 per 
cent  ash  coal  of  Cambria  County  may  have  14,500  B.  t.  n.  on  the  as 
received  basis.  An  8 per  cent  ash  coal  may  have  14,000  B.  t.  u.  in- 
stead of  14,077  B.  t.  u.  A 10  per  cent  ash  coal  of  the  same  region 
may  have  13,750  B.  t.  u.  instead  of  13,800  B.  t.  n.  A 13  per  cent  ash 
coal  may  have  only  12,750  B.  t.  n.  instead  of  13,420  B.  t.  n. 

Potodered  coni.  There  is  a growing  tendency  today  to  replace  sized 
or  run-of-mine  coal  with  powdered  coal  for  use  under  the  boiler  for 
steam  making  and  generating  power.  Powdered  or  pulverized  coal 
is  coal  that  has  been  crushed  to  the  fineness  of  talcum  powder  so  that 
it  can  be  fed  into  a furnace  by  compressed  air  and  screw  conveyors. 
Powdered  coal  can  be  fed  to  the  combustion  chaml)er  of  the  boiler 
continuously,  thus  avoiding  the  variable  heat  transfer  of  a fire  that 
is  fed  intermittently.  It  avoids  the  cooling  and  loss  of  heat  due 
to  the  frequent  opening  of  the  furnace  door  in  hand  firing,  and  the 
checking  of  the  draft  when  a new  layer  of  coal  is  spread  on  the  fire. 
The  combustion  of  powdered  fuel  is  practically  complete.  High  ef- 
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ficiencies  can  be  obtained  over  long  periods.  Powdered  coal  is  par- 
ticularly desirable  fuel  tor  power  generating  purposes  where  the 
load  varies  suddenly.  The  rate  of  charge  can  be  changed  install 
taneonsly.  I>irt3’  coal  can  be  tired  more  efticiently  in  powdered  form. 
High  ratings  are  possil)le  with  imwdered  coal,  because  it  is  burned 
witli  low  excess  air. 

Coal  used  for  powdering  should  be  low  in  moisture  and  should 
be  ground  very  tine.  At  least  95  per  cent  should  pass  through  a 100 
mesh  screen,  85  per  cent  through  a 200-iuesh  screen,  and  70  per  cent 
thruogh  a 300-niesh  screen.  Some  furnaces  can  use  larger  coal  than 
others.  It  is  probable  that  all  of  the  coals  of  Penn.sylvania  except 
those  in  the  northwest  corner  of  the  held  are  low  enough  in  moisture 
to  be  used  without  further  drying.  Recent  experience  also  indicates 
that  although  the  grinding  must  be  thoroughly  uniform  and  fine, 
extreme  fineness  is  not  essential  to  good  combustion  and  good  efti- 
ciency. 

Powdered  coal  is  not  quite  so  easily  handled  as  ruu-of-mine  coal. 
It  is  highly  explosive  and  inllammable  and  if  it  is  stored  in  bins 
awaiting  use  it  must  not  be  overheated.  It  must  not  be  stored  near 
furnances,  steam  pipes,  or  other  sources  of  heat. 

All  coals,  even  anthracite,  may  be  used  in  the  powdered  form. 
Bituminous  coals  of  Pennsylvania  can  be  ignited  readily  with  burn- 
ing waste  or  kerosene  torch.  Almost  all  types  and  grades  of  coal 
can  be  burned  in  powdered  form,  but  high  efficiencies  can  be  obtained 
only  from  good  grade  of  coal. 

Powdered  coal  presents  three  major  difficulties.  1.  It  requires  a 
very  large  combustion  chamber.  The  combustion  chambers  of  two 
new  boilers  of  the  Duqnesne  steam  plant  at  Pittsburgh  are  as  large 
as  small  ball  rooms.  2.  Much  of  the  fine  ash  is  carried  out  of  the 
chimney  and  settles  on  the  surrounding  country,  creating  an  un- 
desirable condition  that  should  be  corrected  in  the  early  future.  Flue 
dust  collectors  remedy  this  condition.  3.  The  initial  cost  of  the 
machinery  is  large  and  depreciation  is  rapid. 

Powdered  fuel  makes  it  possible  to  use  coals  high  in  ash  and 
sulphur  so  that  mines  can  use  bony  coal  for  the  production  of  power 
at  the  mine. 

Powdered  coal  has  long  been  used  in  cement  kilns  and  in  metal- 
lurgical furnaces.  For  these  purposes,  as  a rule,  a long  flame  is 
desired  so  that  higli  volatile  coals  only  are  accej)table  for  such  u.se. 
Coal  for  these  u.ses  should  have  not  less  than  30  per  cent  volatile 
matter,  and  for  some  uses,  such  as  the  open  hearth  furnace,  coal  with 
30  per  cent  volatile  matter  or  higher  can  be  u-sed. 

Powdered  coal  has  been  used  successfully  in  locomotives  and  for 
house  heating,  especially  in  large  buildings  such  as  hotels,  apart- 
ments, and  office  buildings.  In  .some  places  specially  designed  tank 
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cars  deliver  the  powdered  coal  to  special  storage  tanks  near  the  con- 
sumers furnace  in  much  the  same  way  that  oil  for  oil  burning  fur- 
naces is  delivered  from  a tank  car. 

Colloidal  coal.  Two  methods  have  been  proposed  for  converting 
j)owdered  coal  into  a ]i(piid  lhat  would  How  tlirough  pipes  and  seek 
its  own  level.  Both  involve  grinding  the  coal  to  exceeding  fineness. 
One  method  proposes  to  mix  with  the  finely  powdered  coal  some  sub- 
stance that  will  prevent  the  coal  from  settling  if  it  is  mixed  with  a 
small  percentage  of  petroleum.  Experiments  conducted  during  the 
war  by  Lindon  W.  Bates  indicate  that  fine  coal  mixed  with  approxi- 
mately 17  per  cent  petroleum  and  a small  quantity  of  fixative  re- 
mains suspended  ready  to  flow  in  any  direction.  The  action  of  the 
fixative  is  to  produce  a jel  or  jelly-like  condition  which  holds  the 
fine  particles  of  the  coal  is  suspension.  The  quantity  of  pulverized 
coal  in  the  mix  depends  on  the  viscosity  of  the  oil  and  the  tempera- 
ture of  the  mix.  Forty  per  cent  of  coal  may  be  added  to  a light  oil 
and  the  mix  has  a viscosity  equal  to  a heavy  oil.  At  68°  F.  the 
viscosity  will  hardly  be  below  65  per  cent  Eugler  and  may  average 
between  160°  and  350°  Eugler.  .When  it  is  passed  through  a preheater 
this  mix  acts  like  a light  oil.  It  has  the  advantage  of  being  heavier 
than  oil  and  has  a higher  B.  t.  u.  value.  It  can  be  stored  under 
water.  If  75  per  cent  of  coal  is  used  the  mix  has  the  consistency 
of  a paste,  which  w'hen  heated,  liquifies  and  can  be  atomized  for 
burning.  The  essential  part  of  the  process  is  the  introduction  of  a 
small  percentage  (one-fourth  to  one-half  |per  cent)  of  fixatur,  peptizer, 
or  stabilizer  that  pi’events  the  settling  of  the  larger  particles  of  the 
coal  and  keeps  the  mix  in  a fluid,  pasty  or  gelatinous  condition.  The 
nature  of  the  substance  which  was  used  has  remained  a secret  al- 
though many  substances  have  long  been  known  and  have  been  used 
with  graphite,  lamp  black  or  charcoal  reduced  to  colloidal  sizes, 
such  as  gelatines,  glues,  gum  arabic,  sodium  oleate,  and  dextrin.  The 
problem  here,  however,  is  to  hold  in  suspension  particles  above  col- 
loidal size. 

The  second  process  consists  of  grinding  the  coal  so  that  it  goes 
through  a 500-mesh  screen.  This  material,  if  slightly  heated,  gives 
off  gas  freely.  This  action  is  supposed  to  make  it  flow  readily  through 
heated  pipes  and  to  seek  its  level  like  a fluid.  This  process  has 
been  developed  by  the  Trent  Corporation.  These  newly  discovered 
properties  of  coal  may  open  the  way  for  the  use  of  coal  in  much  the 
same  way  that  oil  is  now  used  under  boilers.  Experiments  have 
been  made  in  the  use  of  very  finely  pulverized  coals,  very  low  in  ash, 
in  internal  combustion  engines.  The  small  quantity  of  ash  is  blown 
out  of  the  cylinders  with  exhaust  gases. 

Coal  and  poiver  j)'>'oduction.  Advances  being  mode  in  the  use  of 
coal  both  for  heating  and  power  production  play  an  important  part 
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in  the  mining  industry.  During  the  last  century  the  prodution  of 
coal  approximately  doubled  itself  each  10  years.  In  1840  the  produc- 
tion figures  for  Penu.sylvania  were  404,820  tous;  in  1850  1 million 
tons,  much  more  than  double;  in  18(i0 — 2,090,780  tons,  again  more 
than  double;  in  1870 — 9,040,509  tons,  or  more  than  34  times;  in 
1880 — 18,425,103  tons,  just  about  double  again;  in  1890  42,302,172 
tons,  more  than  double;  in  1900 — 79,842,320  tons,  for  the  first  time 
not  quite  double.  In  1910  the  production  was  150,521,520,  nearly 
double  that  in  1900.  Then  the  ^production  curve  suddenly  flattened 
out.  In  1920  production  was  only  170,007,147  tons,  only  a little 
larger  than  in  1910.  The  production  of  1920  has  only  once  in  the 
last  0 years  been  approximated.  Had  the  old  curve  of  production 
continued  the  production  in  1920  should  have  been  300  million  tons 
and  in  1925  450  million  tons  instead  of  an  actual  production  of 
140  million  tons.  While  other  factors  have  had  a part  in  this  re- 
markable change,  with  its  obvious  bearing  on  the  life  of  the  coal  field, 
probably  the  largest  factor  has  been  the  change  in  the  efficiency  with 
which  coal  is  being  used  in  the  production  of  power. 

The  advance  in  efflcieucy  in  the  use  of  coal  for  power  has  been 
stated  by  George  A.  Orrok  as  follows:  ‘‘The  Savery  engine  built 
about  1660  required  100  pounds  of  coal  per  HP  (horse  power)  de- 
veloped. Xewcomens’  engine  of  1750  used  22.1  pounds  of  coal  per 
HP.  James  Watts  improvements  reduced  the  rate  to  3.26  pounds 
per  HP.  Bruno  Isordeberg’s  Wildwood  pumping  engine  used  1.2 
pounds  per  HP.  Today  some  central  stations  run  on  about  ^ pound 
per  horse  power.  Or  stated  in  B.  t.  u.  per  Kwh.  ( Kilowatt  hour ) 
Savery's  engine  used  1,880,000  B.  t.  u.  per  Kwh.,  Xewcomens  416,000 
B.  t.  u..  Watts  best  record  61,000  B.  t.  u.  Central  stations  today 
range  from  30,000  to  18,000  B.  t.  u.  per  Kwh.,  though  today  there 
are  three  power  stations  using  only  14,000  B.  t.  u.  per  Kwh.  for  a 
period  of  time.’’ 

These  results  are  due  to  a vast  number  of  changes,  mostly  minor, 
although  a few  are  revolutionary.  The  introduction  of  the  con- 
densor;  of  the  double,  triple,  and  quadruple  expansion  engine,  and  of 
the  turbine  are  the  major  changes.  Along  with  these  major  changes 
have  come  a multitude  of  minor  ones,  all  of  which  save  some  of  the 
heat  or  energy  which  is  otherwise  wasted ; such  as  preheating  from 
waste  heat,  and  tlve  use  of  high  pressure  and  temperatures.  Not- 
withstanding all  of  these  advances  the  heat  efficiency  of  the  best  of 
these  engines  is  barely  24  per  cent.  Only  24  per  cent  or  less  than 
^ of  the  heat  energy  in  the  coal  is  realized  in  mechanical  electrical 
energy. 

The  use  of  mercury  in  place  of  water  for  part  of  the  cycle,  and 
the  combustion  of  fuel  mixed  with  air  under  water  are  other  forms 
of  experimentation.  In  the  mercury  engine  the  saving  is  made  by 
using  vapor  at  high  temperature.  The  heat  which  is  extracted  in 
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condensing  the  mercury  is  used  to  make  steam  at  a lower  tempera- 
ture. It  is  believed  that  the  mercury  engine  has  an  etticiency  of  30 
per  cent  or  better. 

If  coal  is  converted  into  gas  or  oil  and  burned  in  internal  com- 
bustion engines  efficiencies  are  greater  than  if  it  is  used  in  its  raw 
state.  It  is  believed  that  by  converting  coal  into  gas,  using  the  gas 
in  an  internal  combustion  engine,  and  using  the  waste  heat  from  the 
latter  to  produce  steam  for  use  in  a steam  turbine,  an  efficiency 
of  25  per  cent  or  better  may  be  obtained. 

The  recent  large  saving  in  coal  is  due  not  alone  to  the  greater 
efficiency  of  its  use  but  also  to  the  replacement  of  old  inefficient 
engines  by  power  from  central  stations  using  highly  efficient  plants. 
During  the  last  15  years  there  has  been  a very  large  shift  of  power 
usage  from  privately  run  inefficient  power  plants  to  power  purchased 
from  central  stations.  Even  among  central  stations  there  is  seen 
a steady  increase  in  efficiency  through  the  building  of  more  efficient 
units  or  plants  and  the  abandonment  of  less  efficient  plants  or  units. 
Thus  on  the  average  in  the  United  States  electric  light  power  com- 
panies used  2.4  pounds  of  coal  per  Kwh.  in  1923,  and  in  1924  that 
amount  was  reduced  to  2.2  pounds  per  Kwh.  In  1918  3.2  pounds  of 
coal  were  required  to  produce  1 Kwh.  of  electricity.  Just  how  much 
this  saving  mounted  to  can  be  expressed  in  another  way.  In  1924 
the  electric  light  and  power  companies  produced  2,706,000,000  more 
kilowatt  hours  than  in  1923  yet  used  392,000  tons  less  coal. 

Similar  changes  are  going  on  in  the  use  of  coal  by  railroads.  It 
is  reported  that  in  1925  it  required  159  pounds  of  coal  to  haul  1,000 
tons  of  freight  and  equipment  (exclusive  of  engine  and  tender)  one 
mile.  In  1924  it  required  170  pounds;  in  1923  it  required  183  pounds. 
Efficiencies  have  increased  rapidly  in  the  last  five  years. 

One  phase  of  this  subject  which  has  been  much  discussed  in  recent 
years  is  the  location  of  power  plants  at  the  mouth  of  the  coal  mine. 
At  least  two  such  plants  are  operating  on  a large  scale  in  Pennsyl- 
vania today  and  there  are  others  in  nearby  territory.  Placing  the 
power  plant  at  the  mine  mouth  saves  freight  on  the  coal  which 
reduces  the  cost  of  the  power  to  the  consumer  by  reducing  the  cost 
of  its  production.  There  are  certain  factors  often  overlooked  by 
those  not  familiar  with  the  problem.  First  is  the  water  supply.  A 
modern  condensing  engine  requires  from  500  to  1,000  tons  of  water 
for  each  ton  of  coal.  A large  power  plant  can  therefore  be  located 
only  on  a large  river.  The  use  of  spray  or  cooling  jponds  involves  a 
large  additional  cost  upkeep,  and  the  loss  of  vacuum.  These  addi- 
tional costs  may  amount  to  as  much  as  10  or  15  per  cent  of  the 
value  of  the  power  that  could  be  produced.  The  cost  of  transmission 
of  electricity  is  well  known  today  and  is  large.  The  largest  unknown 
factor  is  the  cost  and  supply  of  fuel.  A large  power  plant  using 
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from  2,000  to  5,000  tons  of  coal  a day  diminishes  its  coal  supply 
very  rapidly.  An  acre  of  3 foot  coal  should  yield  4500  tons  of  coal, 
at  the  rate  of  a 1500  ton  recovery  per  acre  foot.  A plant  drawing 
from  a 3 foot  bed  is  likely  to  exhanst  an  acre  a day  or  305  acres  a 
year.  A 50  year  snpjply  means  exhansting  a square  mile  of  the  bed 
each  two  years  or  25  square  miles  during  the  life  of  the  plant.  If 
the  bed  is  0 feet  thick,  the  iJower  plant  would  exhaust  12  square 
miles  of  bed  in  50  years.  This  is  a much  larger  area  than  is  generally 
mined  from  one  opening  so  that  after  a few  years  the  cost  of  haulage 
from  the  mining  face  to  the  power  plant  might  equal  the  cost  of 
freight.  There  is  also  the  uncertainty  always  attendant  on  depend- 
ing on  one  source  of  supply  as  compared  with  being  in  a position  to 
draw  on  diverse  supplies.  The  best  evidence  that  expected  saving 
by  placing  the  plant  at  the  mine  mouth  is  not  always  to  be  realized 
in  practice  is  the  fact  that  a number  of  recent  installations  of  giant 
power  stations  in  which  this  matter  was  thoroughly  considered  have 
resulted  in  the  plants  being  built  near  water  and  markets  rather 
than  near  the  coal  supply.  Examples  are  the  Avon  station  of  Cleve- 
land, built  on  Lake  Erie,  and  the  Aew  Commonwealth-Edison 
plant  at  Chicago,  on  Lake  Michigan.  Apparently  the  only  i)laces  in 
Pennsylvania  offering  advantages  for  such  installations  are  along 
the  Monongahela,  Youghiogheny,  Allegheny  and  Ohio  Kivers.  Along 
the  Allegheny  Eiver  the  only  area  favorable  for  a mine  mouth  power 
plant  is  in  the  region  of  the  thick  Freeport  coal  bed,  and  this  terri- 
tory is  now  being  drawn  upon  by  two  mine-mouth  power  plants. 

Industrial  heating.  Coal  is  used  directly  for  many  purposes  other 
than  house  heating  and  steam  making;  for  blacksmithing,  metallurgy, 
burning  brick,  cement,  lime  and  in  the  production  of  fertilizer. 

Blacksmithing.  Coking  coals  of  many  kinds  have  been  and  are 
used  for  blacksmith  work,  but  all  coking  coals  are  not  equally  well 
adapted  to  such  use.  A blacksmith  coal  must  be  low  in  sulphur, 
preferably  under  1 per  cent,  so  low  in  ash  (preferably  under  7 per 
cent)  that  it  will  not  make  a dirty  lire,  and  low  in  moisture.  A 
low  moisture  coal  is  better  than  a high  moisture  coal.  Experience 
indicates  that  low  volatile  coals  (‘‘lovol”)  are  better  than  medium 
or  high  volatile  coals.  The  coal  must  produce  a good  hard  coke 
that  will  form  an  arch  quickly,  that  will  not  disintegrate  under 
the  air  blast.  Coals  from  Blossburg  and  points  in  Cambria  and 
Somerset  counties  are  u.sed  extensively  for  black.smithing,  and  are 
shipped  as  far  as  San  Francisco  for  this  purpo.se. 

Metallurgical  fuel.  A coal  suitable  for  metallurgical  use  should 
be  high  in  volatile  matter  and  low  in  sulphur  and  idio.sphorus.  High 
sulphur  coals  may  be  used  for  smelting  copper  and  iron,  and  in  re- 
fining copper.  A metallurgical  coal  should  be  high  in  volatile  mat- 
ter, low  in  sulphur,  ash  and  moisture. 
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Burning  brick,  cement  and  Ume.  For  these  purposes  a high  vola- 
tile coal  with  long  flame  is  preferred.  Coals  of  any  sulphur  content 
may  be  used  for  burning  common  brick  and  ordinary  tile.  Low  sul- 
phur coals  are  necessary  for  light-colored  brick  or  pottery  or  in  the 
manufacture  of  cement.  In  the  manufacture  of  white  cement  oil  is 
generally  substituted  for  coal  in  order  to  prevent  possible  discolora- 
tion of  the  cement  by  sulphur  fumes.  A low  ash  coal  should  be 
used  for  burning  pottery  as  the  ash  carries  into  the  kiln  and  lodges 
in  the  pottery  and  may  discolor  it  or  affect  the  brilliance  of  the 
glaze.  For  cement  burning  ignited  pulverized  coal  is  blown  through 
the  rotary  kilns. 

The  combustion  of  coal.  The  combustion  of  coal  comprises  two 
major  events,  (1)  the  combustion  of  the  gaseous  products  which  are 
distilled  off  when  the  coal  is  first  heated,  (2)  the  combustion  of  the 
incandescent  coke  left  after  the  volatile  matter  has  been  driven  off. 
When  fresh  coal  is  fired  in  the  furnace,  moisture  is  driven  off,  fol- 
lowed by  combustible  gases  and  tarry  vapors.  These  gases  consist  of 
methane,  with  smaller  proportions  of  ethylene,  benzene,  and  ethane, 
liydrogen  and  carbon  monoxide ; the  tarry  vapors  may  carry  off  a 
certain  proportion  of  finely  divided  carbon  or  soot.  It  is  believed 
that  these  gases  absorb  oxygen  and  form  a succession  of  hydroxyl 
groups  finally  ending  in  producing  COj  and  H2O  before  they  are 
heated  to  the  ignition  point  (750  to  900°  F.  ).  If  the  gases  are 
brought  at  once  to  the  ignition  temperature  the  same  changes  may 
take  place  but  so  quickly  that  the  gas  appears  to  change  at  once  into 
COo  and  HjO.  The  changes  involve  the  production  of  (1)  methyl 
alcohol,  (2)  an  unstable  dihydroxoid  compound,  (3)  steam  and  for- 
maldehyde, (4)  formic  acid,  (5)  CO  and  HgO,  and  (6)  CO2  and 
H.O. 

High  temperature  and  sufficient  oxygen  are  necessary  for  complete 
combustion.  An  insiifficient  supply  of  oxygen  at  the  top  of  a fire 
causes  incomplete  combustion  and  the  formation  of  CO  and  soot. 
If  too  great  a supply  of  cold  air  is  admitted  to  the  top  of  the  fire 
the  gases  are  cooled  below  the  ignition  point  and  incomplete  com- 
bustion and  smoke  ensue. 

A study  of  the  burning  of  the  incandescent  coke  in  the  fire  box 
is  even  more  difficult.  The  evidence  available  today  indicates  that 
all  of  the  oxygen  in  the  air  that  comes  through  the  grate  bars  is 
probably  used  in  the  lower  layers  of  fire  Combustion  is  thought 
to  form  both  CO  and  CO2 ; the  proportions  depend  upon  the  quantity 
of  oxygen  available,  the  temperature  of  the  air  and  fire,  and  the 
existing  pressure.  Apparently  the  proportion  of  the  two  gases  may 
vary  greatly  in  different  parts  of  a fire ; usually,  however,  they  reach 
the  top  of  the  fire  with  a large  proportion  of  CO  (up  to  90  per  cent) 
which  burns  to  CO,  within  a few  inches  above  the  surface,  at  which 
point  the  flame  is  hottest  (2200°  to  2700°  F.).  The  temperature,  of 
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the  fire  may  be  so  close  to  the  critical  temperature  that  the  same 
gas  changes  from  CX)  to  CX)_,  uud  back  to  Ct)  in  passing  throngh 
the  fire. 

The  smoke  of  combustion  comes  from  the  incomplete  combustion 
of  the  tarry  vapors  which,  because  of  their  more  complex  comi^osi- 
tion,  do  not  readily  combine  with  oxygen.  The  complete  combus- 
tion of  these  vapors  requires  the  proper  proportion  of  oxygen  and  a 
temperature  above  the  temperature  of  ignition.  Combustion  is  often 
aided  by  preheating  the  air,  which  otherwise  might  cool  the  gases, 
or  by  the  use  of  an  incandescent  brick  surface  or  arch  upon  which 
the  gases  impinge. 

In  general  the  primary  function  of  a furnace  is  to  distill  otf  com- 
bustible gases  which  are  to  be  burned  above  the  fire  or  in  the  flues 
of  the  boiler.  Many  furnaces  are  designed  so  that  the  first  products 
of  combustion  passing  direct  to  tlie  lines  of  the  boiler  or  furnace 
are  carried  over  an  incandescent  fuel  bed  and  burned  before  there 
is  any  possibility  of  their  escaping. 

The  smoke  nuisance  and  its  abatement.  Smoke  is  the  result  of 
incomplete  combustion.  There  are  two  ways  of  abating  it — by  using 
smokeless  fuel  or  by  complete  combustion  of  fuel.  At  a recent  con- 
ference in  Pittsburgh  it  appeared  to  be  the  concensus  of  opinion  of 
those  attending  that  the  only  way  to  really  rid  our  cities  of  smoke 
is  to  provide  an  abundance  of  smokeless  fuel  and  to  prohibit  the 
use  of  any  other  type.  It  is  generally  recognized  today  that  smoke 
is  costing  the  cities  many  millions  of  dollars.  Local  estimates  have 
indicated  a cost  of  |5.00  to  |20.t)0  a year  for  each  person,  not  tak- 
ing into  account  tlie  effect  on  health.  Many  cities  have  smoke 
ordinances  and  officials  charged  with  their  enforcement.  These  laws 
have  in  many  places  caused  an  appreciable  curtailment  of  the  smoke 
nuisance  through  the  gradual  installation  of  better  constructed  fur- 
naces, training  of  firemen,  and  the  substitution  of  power  from  large 
public  service  power  stations  for  locally  geuerated  power.  A con- 
tinuance of  these  measures  will  still  further  curtail  the  ‘smoke  of 
our  cities,  especially  wlien  they  are  assisted  by  the  electrification  of 
railroads.  A very  large  quantity  of  smoke  fi*om  household  fires  aud 
furnaces  cannot  be  readily  eliminated.  Anaylses  have  shown  that, 
whereas  soot  from  a boiler  chimney  where  there  is  a strong  draft 
may  contain  GO  to  75  per  cent  ash  and  15  to  30  per  cent  carbon, 
soot  from  household  chimneys  may  contain  only  5 to  20  per  cent 
ash,  1 to  40  per  cent  tar,  and  35  to  80  per  cent  carbon,  and  four 
times  as  much  ammonia  as  soot  from  the  boiler’s  chimney.  It  is 
obvious  that  our  cities  will  not  become  smokeless  until  domestic 
fires  become  smokeless.  Two  methods  have  been  pro])osed  to  secure 
that  end:  the  use  of  anthracite  or  of  carbonized  bituminous  coal, 
and  the  use  of  furnaces  designed  to  first  distil  off  the  volatile  hydro- 
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carbons  and  then  secure  their  complete  combustion.  Several  honse- 
hold  furnaces  have  been  designed  ^vi^h  this  end  in  view,  snch  as 
underfeed  furnaces  in  which  small  sized  coal  is  fed  to  the  lire  from 
below  by  means  of  a plnnger  ojierated  from  the  side  of  the  furnace. 
The  use  of  smokeless  fuel,  eitlier  natural  or  artificially  prepared, 
seems  to  be  the  best  solution  of  the  problem. 

A related  problem  that  is  growing  and  which  must  be  solved  in 
the  near  future  is  the  disposal  of  the  ash  which  is  blown  out  of 
chimneys,  especially  where  i)Owdered  fuel  is  used.  Such  ash  is 
cleaner  than  carbon  soot  and  does  not  stick  to  objects  as  does  the 
tarry  soot  from  household  smoke.  On  the  other  hand  it  consists 
largely  of  silica  and  silicates  which  are  believed  to  be  much  more 
dangerous  to  the  lungs  than  the  high  carbon  smoke.  Doubtless  a 
few  years  will  see  various  methods  of  precipitating  ash  being  in- 
stalled in  the  smoke  stacks  of  large  plants.  Better  methods  of  re- 
moving the  ash  from  the  coal  are  already  being  introduced. 

The  carhonization  of  coal,  by  which  the  volatile  matter  and  tars 
are  at  least  partly  driven  off,  is  closely  related  to  the  recovery  of 
the  gas  and  other  by-products  and  presents  a very  large  problem. 
It  is  treated  more  in  detail  beyond. 


Coal  Used  Indirectly. 

There  is  a widespread  belief  that  the  direct  burning  of  coal  may 
soon  become  a thing  of  the  past.  This  is  due  to  the  gi’owing'  recogni- 
tion of  the  value  of  the  by-products  obtainable  from  coal  when  it  is 
heated  or  distilled  in  a retort.  When  coals  are  so  heated  they  yield 
combustible  gas,  tar  or  oil,  ammonia  and  coke.  A very  large  number 
of  coal  tar  products  are  produced  from  the  tar  or  oil,  including 
oils,  dyes,  preservatives,  explosives,  disinfectants,  medicines,  photo- 
graphic materials,  roofing  and  paving  materials,  and  other  materials 
from  saccharine  for  sweetening  to  creosote  and  tarvia.  TNT  is  a 
coal  tar  product;  picric  acid,  analine  dies,  moth  balls,  carbolic  acid, 
vaseline,  cold  creams  and  perfumes,  blueing  and  soap  are  numerous 
commodities  derived  from  coal  tar.  Ammonia  is  the  basis  of  sal 
ammonia,  ammonium  sulphate,  fertilizers,  battery  liquids,  and  other 
products.  The  gas  and  coke  are  well  known  substances. 

The  quantity  of  these  primary  snlistances  which  are  produced 
depends  on  the  temperature  to  which  the  coal  in  the  retort  is  sub- 
jected. If  the  temperature  is  high  (above  1500°  F.),  the  volume  of 
gas  is  large  (11,000  to  13,000  cubic  feet  per  ton)  but  has  low  heat 
value  (450  to  GOO  B.  t.  u.  per  cubic  foot)  and  the  liquid  products 
small  (8  gallons)  and  of  high  density;  the  quantity  of  sulphate  of 
ammonia  is  large  (25  to  28  pounds).  If  the  temperature  of  Ihe  coal 
in  the  retort  is  low  (500  to  1,000°  F.),  the  quantity  of  gas  is  small 
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(5(»U0  to  CUOO  cubic  I'cct),  but  of  liigb  heat  value  (TbU  to  TbO  B.  t. 
u.l.  The  quantity  of  tar  aiul  oil  is  large  (18  to  20  gallons),  the 
amount  of  ammonium  sulphate  small  (15  i)ouuds).  The  high  temp- 
erature tar  yields  14  gallons  of  motor  oil,  a little  fuel  oil,  and  a 
large  quantity  of  naphthalene.  The  low  temperature  tar  yields  2 to 
4 gallons  of  motor  spirits,  S to  1)  gallons  of  fuel  oil,  and  the  residue 
is  lubricating  oil.  During  recent  years  interest  in  low  temperature 
distillation  of  coal  has  grown,  and  elaborate  studies  have  been  start- 
ed in  the  United  States,  in  England,  France,  and  Germany,  for  the 
purpose  of  converting  coal  into  oil  and  gas  on  a large  scale. 

('oke  making  probably  began  in  the  middle  of  the  seventeenth 
centui'y.  According  to  a note  in  the  diary  of  John  Evlyn,  to  which 
my  attention  has  been  called  by  W.  E.  Eohl,  Sir  J.  Winter  in  July 
lOoG  charred  “sea  coaT’  in  earthen  pots  like  those  used  for  glass 
making.  The  partially  coked  coal  was  used  in  making  a chamber 
fire  which,  because  of  the  process,  was  free  of  sulphur  and  arsenic. 
Another  undated  note  tells  of  Lord  Dundonald  (1775  to  18G0?)  re- 
viving the  project  and  proposing  to  extract  and  save  the  tar,  the 
charred  coal  being  sold  as  coke.  Coke  was  made  for  a long  time  in 
ricks,  then  in  beehive  ovens,  then  in  Belgian  ovens  which  were 
heated  by  burning  the  gas  driven  off  from  the  coal,  and  finally  in 
bj'-product  ovens  in  which  all  by-products  are  saved. 

Illuminating  gas  was  first  made  in  1708.  It  has  been  largely 
replaced  by  electricity.  Artificial  gas  is  made  and  used  principally 
for  cooking,  heating  water,  and  minor  heating. 

(ias  mal'iiif;.  The  character  of  the  gas  obtained  from  coal  depends 
ni»on  the  process  used,  the  temperature  obtained,  and  numerous 
other  factors.  The  products  may  be  coal  gas,  water  gas,  semi-water 
gas,  by-product-coke-oven  gas,  oil  gas,  producer  gas,  or  acetylene. 

Coal  gas  is  made  by  heating  coal  in  an  air-tight  tire  clay  retort 
to  a temperature  of  approximately  1800°  E.  for  about  4 hours.  The 
gas  is  then  withdrawn  and  cleaned.  As  the  coal  is  heated,  gas  is 
driven  or  drawn  off  by  exhaust  fans  leaving  coke  (gas-house  coke) 
in  the  retort.  This  is  withdrawn  and  a new  charge  of  coal  inserted. 
The  gas,  after  jiassing  through  the  exhaust  fan,  goes  first  to  a 
condenser  where  it  ])asses  through  jiijics  surrounded  by  water  which 
cools  the  gas,  condenses  out  the  tar  and  oil  which  drips  to  the  bottom 
and  is  removed.  It  then  goes  to  a scruldier,  a cylindrical  tower 
filled  with  wooden  slitted  trays  where  dripping  water  absoi'bs  the 
ammonia.  Then  the  gas  goes  through  a ]uiritier,  a box  jiartially  tilled 
with  iron  oxide  which  removes  the  sul])hur. 

The  manufacture  of  hy-prnduct cdke-oven  gas  differs  from  the 
manufacture  of  coal  gas  only  in  that  the  ]nimarv  ]iroduct  is  coke 
and  the  gas  is  a by-iu-oduct.  Bart  of  this  gas  is  ns(*d  in  the  juaness 
of  coking;  part  of  it  is  iised  in  the  steel  plants  where  much  or  most 
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of  the  by-product  coking  is  done  and  any  surplus  may  be  used  for 
other  manufacturing  plants  or  for  distribution  through  the  city 
mains. 

Blue  water  gas  is  made  by  drawing  steam  through  a large  chamber 
filled  with  glowing  hot  coke.  The  water  is  broken  up  into  hydrogen 
and  oxygen  and  the  oxygen  unites  with  the  carbon  of  the  coal  to 
form  carbon  monoxide  (CO).  As  the  coke  is  cooled  the  steam  is 
shifted  to  another  coke  chamber  and  the  first  chamber  is  reheated 
by  blowing  air  through  it.  This  gas  is  also  sent  through  a scrubber, 
condenser  and  purifier.  Water  gas  is  generally  enriched  either  by 
mixing  with  coal  gas  or  by  spraying  oil  into  it.  It  is  passed  through 
a chamber  containing  a checkerwork  of  brick  so  highly  heated  that 
the  oil  is  broken  up  into  fixed  gases.  This  increases  the  heat  value 
of  the  gas  and  gives  it  luminous  qualities  and  an  odor  that  is  of 
value  from  the  safety  standpoint.  When  enriched  it  is  known  as 
enriched  or  carburetted  water  gas,  semi-water  gas,  Dawson  gas,  and 
Rose-Hastings  gas.  There  are  many  modifications  in  the  methods 
of  making  coal  gas  and  water  gas.  Among  these  are  several  that 
make  water  gas  manufacture  continuous  by  driving  air  and  steam 
through  the  chamber  of  incandescent  coal  or  coke.  The  oxygen  of 
the  air  combines  with  the  coke  and  maintains  its  incandescent.  The 
resulting  gas  contains  of  course  a large  jpercentage  of  nitrogen  and 
is  therefore  of  low  heating  value.  One  difficulty  formerly  met  in 
making  water  gas  is  the  clinkering  of  several  tons  of  ash  each  day. 
The  clinker  must  be  removed  often  with  great  labor.  This  problem 
is  now  thought  to  be  solved  by  a self-cleaning  generator  base. 

Acetylene  gas  has  the  formula  CgHg  and  is  made  by  the  action 
of  CaCg  or  calcium  carbide  on  water.  The  recent  notable  extension 
in  the  use  of  this  gas  is  due  to  improved  methods  of  producing  CaCo 
on  a commercial  scale.  This  is  done  by  the  action  of  a powerful  electric 
arc  on  a mixture  of  powdered  coal  or  coke  and  lime.  The  two 
substances  are  mixed  in  the  proportion  at  87^  pounds  of  lime  to 
56;J  pounds  of  carbon  which  yields  theoretically  100  pounds  of  CaCj, 
the  rest  passing  off  as  CO.  Carbide  yields  acteylene  gas  CgH,  and 
CaO.  HoO  in  contact  wilh  water.  This  gas  is  used  in  the  form  of 
carbide  in  open  mine  lights. 

Both  coal  gas  and  water  gas  are  stored  in  tanks.  These  tanks  con- 
sist of  a large  stationary  tank  within  which  is  a slightly  smaller  in- 
verted tank  which  is  free  to  rise  and  sink  but  is  separated  from  the 
large  tank  by  a water  seal.  Gas  admitted  within  the  free  tank  above 
the  water  raises  the  tank.  The  Aveight  of  the  lank,  usually  augmented 
by  additional  weights,  gh'es  pressure  to  the  gas  that  forces  it  through 
the  city  mains  to  the  consumer.  Manufactured  gas  as  generally  de- 
livered to  the  consumer  consists  of  a mixture  of  coal  gas,  water  gas, 
and  oil  gas,  made  as  described  above  and  of  by-product-coke  gas 
where  it  is  available. 
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Producer  gas  is  a third  type  of  gas  that  is  used  where  little  or 
no  transportation  is  involved.  This  is  made  by  forcing  air  through 
an  incandescent  mass  of  coke.  Thus  CO  is  formed  which  is  mixed 
with  the  nitrogen  of  the  air.  By  preheating  the  air  and  adding 
steam  to  correspond  with  saturation  at  80°  F.  nearly  two-thirds  of 
the  nitrogen  in  the  fuel  may  be  obtained  as  ammonia  which  is  re- 
moved and  recovered  as  ammonium  sulphate.  Because  of  the  large 
volume  of  nitrogen  in  the  gas,  the  heat  value  is  small  (150  to  185 
B.  t.  u.).  Attempts  to  absorb  or  withdraw  the  rest  of  the  nitrogen 
have  not  been  successful.  Its  low  heat  value  and  the  large  volume 
that  must  be  used  to  get  much  heat  prohibit  the  use  of  this  gas 
where  transportation  to  a distance  is  involved.  The  process  of  mak- 
ing producer  gas  converts  practically  all  of  the  coal  into  fixed  gases. 

Approximate  heat  value  of  1 cuhic  foot  of  gas. 


B.  t.  u. 

Natural  gas  1100 

Coal  gas  400  — 730 

Water  gas  320 

Enriched  wmter  gas 050 

Producer  gas  150 

Acetylene  gas  1470 


The  apparent  advantage  of  the  high  B.  t.  u.  gases  is  largely 
counterbalanced  by  the  larger  volume  of  the  low  B.  t.  u.  gases.  One 
ton  of  coal  high  in  volatile  matter  is  estimated  to  yield  gas  volume 
as  follows: 


Gas  yield  from  one  ton  of  Jiivol  coal. 


Kind  of  gas 

Volume  in 
cubic  feet 

Heat  value 
per  cubic  foot 
in  B.t.u. 

Total 
beat  value 
per  ton  of  coal 
in  B.t.u. 

8,000-12,000 

40.000 

64.000 
150,000 

730 

8,760,000 

320 

12,800,000 

41,600,000 

27,000.000 

Water  gas, 

650 

180 

170,000 

150 

25,500,000 

13,300 

1,476 

19,630,800 

The  manufacture  of  water  gas  and  producer  gas  uses  up  all  of 
the  coal,  including  the  coke,  and  saves  the  marketing  of  the  coke.  Coal 
is  first  used  in  producing  coal  gas  in  the  usual  way,  then  the  hot  coke 
is  withdrawn  from  the  refolds  and  is  transferred  at  once  to  water 
gas  retorts  and  used  in  making  the  water  gas.  In  certain  processes, 
all  of  the  material  is  gasified  in  a single  retoi-t.  Because  of  the  low 
heat  value  of  water  gas  and  producer  gas  they  can  be  used  only  at 
or  near  the  point  of  production. 
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At  the  present  time  gas  engineering  and  the  production,  transpor- 
tation, and  nse  of  gas  is  a very  live  subject  and  is  the  object  of  much 
experimental  study.  This  study  is  likely  to  lead  to  very  great  changes 
in  present  practice.  Electricity  generated  by  steam  can  deliver  to 
the  home  or  industrial  plant  only  about  2,250  B.  t.  u.  of  the  14,000 
B.  t.  u.  in  the  coal;  modern  gas  plants  may  deliver  9,000  B.  t.  u. 
from  the  same  coal. 

At  the  present  time  the  production  of  enriched  water  gas  is  more 
than  half  the  total  of  all  manufactured  gas.  The  price  of  gas  oil, 
because  of  its  value  for  gasoline  in  modern  cracking  processes  will 
tend  to  make  its  use  prohibitive,  if  the  price  of  manufactured  gas 
does  not  rise  to  a corresponding  value.  Already  the  trend  is  to  a 
larger  use  of  coal  in  place  of  gas  oil.  The  discovery  of  a substitute 
for  gas  oil  is  one  of  the  technical  problems  facing  the  industry. 

Coke  making.  The  manufacture  of  coke  has  been  in  progress  for 
several  centuries.  Coal  was  first  coked  to  sweeten  it  by  removing 
part  of  the  sulphur  and  arsenic  and  to  reduce  the  smoke.  Coke  was 
later  found  to  be  suitable  for  the  metallurgy  of  iron  and  for  a long 
period  that  has  been  the  principal,  and  part  of  the  time,  the  only  use 
of  coke.  In  recent  years  there  has  been  a growing  demand  for  coke 
for  household  use.  Gas-house  coke  and  by-product  coke  are  not  as 
well  suited  for  household  use  as  low  volatile  coal  because  of  their 
bulk,  open  structure,  and  lack  of  volatile  matter.  The  coal  industry 
is  definitely  turning  its  attention  to  experimental  work,  seeking  to 
produce  a dense,  loAv-volatile  coke  or  sintered  coal  to  serve  as  smoke- 
less fuel.  The  method  of  manufacturing  coke  is  well  known  and 
needs  only  a brief  discussion.  The  beehive  oven  is  an  arch-roofed, 
circular  brick  room  with  an  opening  at  the  top  and  another  at  the 
front.  Beehive  ovens  are  usually  built  in  banks  or  long  rows  side 
by  side  with  a track  built  on  top  of  a line  of  ovens.  The  ovens  are 
charged  by  a lorry  which  runs  on  top  of  the  ovens.  The  lorry  stops 
at  the  opening  ivc  the  t(>p  O;  ihe  oven  and  discharges  its  load  of  coal 
into  the  oven.  In  a well  built  belli ve  oven  70  to  72  per  cent  of  the 
coal  is  burned  into  coke;  28  to  30  per  cent  of  the  coal  is  wasted  in 
smoke. 

In  a by-product  oven  the  coal  is  charged  into  a long  narrow  (18 
inches)  vertical  chamber  which  can  be  opened  at  both  ends.  Coking 
is  done  by  burning  part  of  the  gas  which  is  driven  from  the  coal  in 
the  space  between  the  coking  chambers.  As  the  chamber  is  sealed 
practically  tight  the  gases  from  the  heated  coal  are  drawn  off  and 
the  oil,  tar,  and  ammonium  are  removed  in  the  same  manner  as  in 
making  artificial  gas.  When  the  pi‘ocess  is  completed  a large  power 
pusher  is  moved  up  to  one  end  of  the  chamber  and  the  coke  is  pushed 
out  into  a Avaiting  car  that  is  first  moved  to  a quenching  building 
at  the  end  of  the  line  of  ovens  and  drenched  with  water.  One  of 
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the  problems  of  the  coke  maiuifacliirers  is  to  find  a wav  of  cooling 
the  coke  withonl  the  waste  of  lieat  now  lost  in  clouds  of  steam  as 
the  red-hot  coke  is  covered  with  water.  Furthermore,  the  produc- 
tion of  steam  in  this  way  aids  in  the  rusting  of  near  by  equipment. 
Experiments  are  in  progress  on  dry  cooling,  in  which  the  gases  which 
are  driven  oft'  of  the  fresh  coke  are  drawn  through  a boiler  and  ab- 
sorbed by  water,  ]u‘oducing  steam  for  heating  or  power  purpo.ses. 

In  the  by-product  oven  the  wall  tenqierature  is  about  1000°  C. 
IVhen  the  coal  has  a temiierature  of  MTo  to  400°  C.  it  becomes  soft 
and  pasty.  For  a time  it  boils  as  the  gas  is  driven  oft';  then  it 
solidities  into  a spongy  solid.  The  jirocess  re([uires  only  fifteen  hours 
as  against  4S  to  72  hours  of  the  beehi\e  oven.  Foals  which  tend  to 
become  frothy  during  the  period  of  softening  are  often  preheated  to 
drive  oft'  some  of  the  materials  that  prevent  their  making  a good 
coke.  A bank  of  ovens  and  recovery  plant  represents  a very  large 
outlay  of  capital.  f)n  the  other  hand  the  by-product  oven  "permits 
the  use  of  high  volatile  coal  with  a larger  recovery  of  by-iu-oducts. 
Aside  from  the  value  of  the  by-jiroducts,  the  by-iu-oduct  oven  is  esti- 
mated to  require  20tl  pounds  less  coal  to  ju-oduce  a ton  of  coke  than 
the  beehive  oven. 

The  following  tigures  show  the  b'y-products  recovered  from  a typical 
mixture  (So  per  cent  high  volatile  coal,  and  15  per  cent  low  volatile 
coal ) . 

Products  from  1 ton  of  coal  iu  'by-product  oven. 

Per  cent  Per 

of  coal  net  ton 


Metallurgical  coke 

69 

Oas  for  heating  ovens  .... 

4400  cu.  ft. 

Domestic  coke  

Suriilus  gas,  used  and  sold 

6600  cu.  ft. 

Breeze  

4 

Tar  

Ammonium  sulphate  

» gai. 

25  lbs. 

Pure  benzol  

2.08  gal. 

Pure  toluol  

0.56  gal. 

Pure  xvlol  

0.32  gal. 

Crude  solvent  

0.40  gal. 

In  1924  these  by-products  sold  about  as  follows:  Tar  5 cents  a gal- 
lon; ammonium  sulpliate  24  cents  per  pound;  gas  used  and  sold 
valued  at  10  cents  j)er  1,(M)0  cubic  teet;  the  tdls  had  an  average  sale 
price  of  16  cent  per  gallon;  naphthalene  1-1  cents  per  pound.  Of 
the  541  billion  cubic  feet  of  gas  produced  in  by-product  ovens  in  the 
United  States  in  1924,  301  billion  cubic  feet  were  used  or  sold  for 
purposes  other  than  the  production  of  tlie  coke.  Sixty  billion  cubic 
feet  were  distributed  through  city  mains ; 187  billion  cubic  feet  were 
used  in  steel  or  affiliated  plants,  29  billion  cubic  feet  were  used  under 
boilers,  and  18  billion  cubic  feet  were  sold  for  other  industrial  uses. 

By-product  coking  began  in  America  at  Syracuse,  N.  Y.  in  1893.  In 
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1890  a by-prodnct  coke  plant  was  built  at  Boston  for  supplying 
domestic  gas.  The  third  plant  and  the  lirst  to  be  built  in  Pennsyl- 
vania was  built  at  (llassport  in  1910.  The  lirst  unit  (040  ovens) 
of  the  Clairton  plant  was  built  for  the  Parnegie  Steel  Company. 
Today  this  plant  is  the  largest  in  the  woidd,  having,  with  additions 
now  under  construction,  1482  ovens  with  a daily  carbonizing 
capacity  of  30  thousand  tons  of  coal  from  which  it  is  estimated  will 
be  recovered  daily  22  thousand  net  tons  of  coke,  210  million  cubic 
feet  of  surplus  coke  oven  gas,  300  thousand  gallons  of  coal  tar, 
Too  thousand  pounds  of  ammonium  sulphate,  ami  90  thousand  gal- 
lons of  benzol.  It  requires  a 40  inch  main  to  carry  the  by-product 
gas  to  the  open  hearth  furnaces.  The  production  of  by-product  coke 
in  the  United  States  passed  the  production  of  beehive  coke  in  1919, 
and  in  l^ennsylvania  in  1925. 

.Colce  produced  ui  Pennsijlvaniu,  1923-26,  in  short  tons. 


Beehive  By-prodnct 

102.3  16,438,539  9,185,747 

1924  8,501,282  8,426,155 

1925  9,574,341  9,583,262 

1926  9,329,000*  11,200,624 


Plate  XVII.  By-pi'oduct  coke  ovens.  In  this  picture  the  by-product  ovens  are  in 
the  center  and  stretch  backward  under  the  tall  building.  The  ends  of  the  ovens 
show  behind  the  platform.  The  ovens  are  about  35  feet  long  and  18  or  20  inches 
wide.  An  enclosed  bridge  leads  from  the  top  of  the  central  tower  over  to  the  top 
of  another  building  at  the  left,  near  the  two  stacks.  In  the  building  at  the  left 
coal  is  received  and  ground  ready  for  coking.  It  is  then  raised  to  the  top  and 
carried  by  endless  conveyor  through  the  enclosed  bridge  to  the  top  of  the  tower 
in  the  center  of  the  picture.  This  is  a storage  bin  which  feeds  from  the  bottom 
into  a battery  of  lorries  that  run  on  tracks  along  the  top  of  the  ovens.  These 

lorries  fill  the  individual  coke  ovens  through  openings  in  the  tops  of  the  ovens. 

The  coal  is  coked  by  heat  supplied  by  bruning  gas  in  chambers  between  the  ovens. 

The  gas  which  is  driven  from  the  coal  in  each  oven  is  carried  by  a large  pipe 

(not  shown  in  picture)  to  the  building  to  the  left,  and  the  tar,  oils  and  ammonia 
are  recovered.  When  the  coking  process  is  completed  a ram  mounted  on  a travel- 
ling carriage  that  runs  on  the  tracks  shown  on  the  left  of  the  ovens  is  placed 
opposite  the  end  of  the  oven.  The  doors  at  both  ends  of  the  oven  are  i-emoved. 
A guide,  shown  on  the  platform  at  the  right  of  the  ovens  in  the  foreground,  is 
placed  opposite  the  right  hand  end  of  the  oven  and  the  pusher  shoves  the  glow- 
ing coke  through  this  guide  into  a quenching  car  which  runs  on  the  tracks  in  the 
immediate  center  of  the  picture.  (Notice  coke  being  pushed  from  the  oven  beyond 
coal  storage  tower.)  When  all  of  the  coke  in  an  oven  has  been  pushed  into  this 
car  it  is  run  back  to  a quenching  house  where  it  is  drenched  with  water.  The 
cooled  coke  is  then  dumped  into  storage  bins. 

The  individual  ovens  are  very  narrow,  as  may  he  judged  from  the  narrow 
character  of  the  coke  guide  that  runs  on  the  platform.  This  narrowness  is  neces- 
sary in  order  that  the  heat  of  burning  gasses  betw'een  the  ovens  will  coke  the  coal 
thoroughly  in  a relatively  short  time.  The  power  house  is  at  the  right  hand  side 
of  the  picture.  The  boilers  use  the  gas  w'hich  is  driven  from  the  coke  in  the  pro- 
cess and  in  turn  furnish  power  for  the  operation  of  the  coke  ovens  and  for  all 
of  the  operations  of  the  mill  of  which  the  coke  ovens  are  a part. 

♦Includes  Ohio. 
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Roin’cnluccd  from  The  Koppcl  Company,  I’ittslmrgh. 
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ILLUMINATING 

Street  ^ghting 
Household 
Factory 

FUEL  GAS 

a ^ 

CooUi 
Steel  miTls 
Gas  engines 
Heat  treatment 
Industrial  uses 


Rubber  composition 
Varnish , paint 
Sizing , stains 
Roofing  material 
Electricar  insulation 

SOLVENT  NAPHTHA 

Paint  solvent 
Organic  solvent 
Motor  fuel 
Ponceaux  dyes 


TOLUENE 

a 

T.N.T.  explosive 
loot  dyes 
Saccharin 
Food  preservatives 
Medicines  .perfumes 
Textile  printing 

BENZENE 

Aniline  and  other  dyes' 
Solvent,- rubber, etc. 
Artificial  silk 
Motor  fuel 
Medicines  salvarsan 
Gas  enrichment 
Photo,  developers 

CYANOGEN 

a 

Dye  and  pigments 
Cold  and  silver  recovery 
Electric  plating 
Photography 
Insecticides 


NITRIC  ACID 

Dyes 

Explosives 

AMMONIA  AQUA  AND  COMPOUNDS 


% PHTHALIC 


I FUEL  COKE  I 

32? 


Steaming 
Domestic 
Gas  producer 


METALL 


CALCIUM 

CARBIDE 


Acetylene 

Cyanamid 


ACID 


Cupola  furnace 

Melting  brass  and  other  metals 


URGICAL 


Iron  blastfurnaces 
Copper  and  lead  smelting 
Electrodes 


COKE 

Carborundum 
Silicon 
Graphite 

Fig.  28.  Chart  of 


Essence  of  orange 
Blue  dye 
Eosin  red  dye 
Chemical  indicator 
NITRO  NAPHTHALENES 

50'C  dyes 
Explosive 
Moth  balls 
SULPHO  ACIDS 

Red.yellow.violet  dyes 


NEUTRAL  OIL 

=»=fe. 

Shingle  stain 
Paint  thinner 
CRESOL 

Antiseptic 
Photo,  developers 
NITRO  PHENOL 

Medicines 

perfumes 

PHENOL  BAKELITE 

Buttons  .combs 
Disc  records  .varnishes 
Insulation 


Antiseptic  soap 
CRUDE  CARBOLIC  ACID 

Wood  preservatives 

ANTHRACENE 

=i% 

Laxatives 

Dyes 

Alizarin  dyes 
ANTHRACENE  OIL 

Grease 
Wood  preservatives 
^NEUM 

■Wood  preservatives 
TAR 

Concrete  water  proofing 
Paving 

Road  surfacing 
Pipe  covering 

COMPOSITIONS 

Roofing 
Insulations 
Water  proofing 
Composition  shingles 


Carbon  eteefrodes 
Core  compounds 

uses  of  coal  distillation  products. 


221 


It  is  generally  true  that  a tailing  oil  in  Hie  jirodiietion  of  coke  has 
little  effect  on  the  by-product  ovens  as  the  loss  is  almost  entirely  in 
beehive  coke,  as  in  1921. 

Loxc-ccmpe  vat  lire  coking  and  funokclci^s  fuel,  (treat  interest  has 
been  given  in  recent  years  to  lo^^'  temperature  distillation  of  coal. 
The  demand  for  a smokeless  fuel  to  be  nsed  in  jilace  of  anthracite 
and  replace  the  nse  of  raw  high  volatile  coal  in  cities  is  becoming 
greater.  The  belief  that  the  aiiparentlj"  limited  snjiply  of  iietrolenm 
in  the  ground  will  in  a few  years  fail  to  meet  the  growing  demand 
for  motor  fuel,  has  also  aroused  interest  in  low  temperature  distil- 
lation. 

This  has  led  to  large  scale  experiments  in  some  of  which  the  pri- 
mary purpose  was  the  prodnetion  of  a smokeless  fuel  and  in  others 
the  primary  purpose  was  to  reduce  the  cost  of  fuel  by  the  prelimi- 
nary recovery  of  valuable  by  products. 

Iligh-temperature  distillation  produces  a heavy  tar  and  little  oil, 
and  low-temperature  distillation  yields  a much  larger  percentage  of 
oil.  Furthermore,  high-temperature  distillation  xiroduces  a coke  with 
little  or  no  volatile  matter,  which  is  therefore  not  an  ideal  house- 
hold fuel.  Low-temperature  distillation  produces  a semi-coke  con- 
taining any  quantity  of  volatile  matter  desired.  Much  of  that  pro- 
duced, particularly  for  household  use,  is  12  to  15  jier  cent  in  volatile 
matter. 

The  production  of  low-temjierature  coke  has,  however,  proved  to 
present  many  mechanical  difliculties,  if  a continuous  process  is  to 
be  achieved;  foi‘  as  the  coal  is  luxated  it  swells  and  for  a time  turns 
into  a sticky  mass  Unit  is  \(‘i-y  hard  to  handle  mechanically. 
Furthermore,  the  coke,  to  compete  with  anthi-acite,  should  have  a 
greater  densit}-  than  most  of  tlie  ordinary  cokes. 

Experiments  have  been  along  several  lines.  In  general,  however, 
the  coal  is  heated  in  a chamber  or  retoi't  so  narrow  that  the  heat 
will  rapidly  jieneti'ate  to  tin*  center.  The  jirocess  is  quick  and  does 
not  require  a vei'v  high  teinjiei’ature  of  the  retort  walls  which  tends 
to  produce  high-temperature  coke  and  its  by-products.  Some  method 
for  moving  the  coal  throngh  the  I'ctoid  must  be  ]»rovided. 

In  several  of  the  processes  the  coal  is  f(“d  to  narrow  vertical  re- 
torts in  which  it  is  coked,  then  is  driqipeil  or  forced  down  into  a 
receptacle.  The  liy-jiroducts  in  gaseous  form  are  withdrawn  as  in 
the  high-temperature  coking  lu'ocess.  The  coalite  process  of  England 
is  an  example  of  this  type.  In  the  Peron-Cai'acristi  process  of  the 
Ford  IMotor  f’oinpany  the  cruslnMl  coal  is  fed  into  shallow  bins  % 
of  an  inch  deep.  Tlie  bins  form  a continnons  chain  belt  that  is 
drawn  over  a bed  of  melted  lead.  The  lead  is  kejit  molten  by  the 
circulation  of  burning  gas  from  the  coking,  in  tines  through  the 
lead.  The  volatile  matter  is  drawn  off’,  the  semi-coke  is  discharged 
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as  the  belt  turns  down  at  the  end  of  the  furnace.  The  capacity  of 
the  process  is  small  but  it  is  rapid,  so  that  the  total  production 
may  be  quite  large. 

In  the  Greene-Laucks  process  the  coal  is  fed  to  the  bottom  of  a 
retort  which  consists  of  an  outer  shell  and  an  inner  (revolving) 
vertical  flue  betAveen  which  is  a spiral  fin.  The  coal  is  fed  into  the 
bottom  and  moves  up  this  fin,  being  heated  from  both  inside  and 
outside  flues.  The  flue  walls  prevent  expansion  of  the  coal  as  it 
softens  and  tends  to  expand,  so  that  the  finished  product  at  the 
top  is  a dense,  hard,  semi-coke  or  charred  coal. 

The  Carbo-coal  process  is  different  from  those  wliich  have  been 
described.  The  coal  is  first  semi-coked  in  a horizontal  retort  by 
being  pushed  along  by  oscillating  paddles.  The  product  is  a gran- 
ular semi-coke.  This  is  then  briquetted  and  the  briquets  re-coked 
to  remove  the  tar  and  produce  a fuel  of  the  desired  volatile  content 
(12  to  14  per  cent).  Other  processes  use  rotating  retorts  or  intern- 
ally heated  retorts  in  Avhich  the  coal  is  fed  into  a vertical  shaft 
tlirough  which  the  preheated  vapors  and  gases  ascend  and  heat  the 
coal.  This  method  is  not  suited  to  strongly  fusing  coals.  In  the 
Parr  and  Laing  process  the  coal  is  preheated  almost  to  the  softening 
point. 

Low-temperature  distillation  produces  less  gas  (except  in  intern- 
ally heated  retoi’ts),  more  coke  or  semi-coke,  moi’e  tar  of  lighter 
specific  gravity,  and  less  ammonium  sulphate  than  high  temperature 
distillation.  High  and  low  temperature  tars  differ  greatly.  High- 
temperature  tar  contains  large  percentages  of  benzine,  toluene, 
xylene,  and  naphthalene  compounds  which  are  used  in  making  dyes 
and  explosives.  It  also  produces  pitch  which  is  used  in  roofing  and 
road  making.  LoAV-temperature  tars  lack  these  compounds  and  the 
proportion  of  jpitch  is  much  reduced.  It  is  high  in  phenols  but 
in  general  its  use  is  mainly  for  fuel,  so  that  the  primary  by-products 
from  low-temperature  distillation  probably  do  not  haAm  any  greater 
value  than  those  obtained  by  high-temperature  distillation.  The 
main  advantage  is  in  the  value  of  the  semi-coke  as  a smokeless  fuel 
for  household  use.  A ton  of  coal  produces  200  pounds  more  loAV 
temperature  coke  than  high  temperature  coke. 

Oil  from  coal.  Approximately  40  million  tons  of  Pennsylvania 
coal  are  used  each  year  for  making  high-temperatui’e  coke,  55  million 
tons  are  exported,  and  the  rest,  75  million  tons,  is  burned  in  Penn- 
sylvania. Suppose  that  50  million  tons  of  this  coal  Avas  subjected 
to  low-temperature  distillation.  The  result  Avould  be  38  to  40  million 
tons  of  household,  smokeess  fuel,  250  million  gallons  of  light  oil 
suitable  for  automobiles,  250  million  gallons  of  creosoting  and  dis- 
infecting oils,  500  million  gallons  of  fiiel  oil,  and  75  to  100  billion 
cubic  feet  of  rich  gas.  If  all  of  the  40  million  tons  of  coal  noAV 
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coked  at  a high  temperature  were  coked  in  by-product  ovens,  it 
would  yield  28  million  tons  of  metallurgical  coke,  80  million  gallons 
of  light  oil,  -too  thousand  tons  of  ammonium  sulphate,  and  320  mil- 
lion gallons  of  tar  and  pitch.  The  total  production  of  motor  fuel 
would  be  330  million  gallons  in  addition  to  the  gas  and  heavy  oil. 
At  20  miles  to  the  gallon  that  quantity  would  run  1 million  auto- 
mobiles 6,600  miles  each. 

In  recent  years  many  studies  have  been  carried  on  with  the  idea 
of  converting  still  more  of  the  coal  into  oil.  Tliis  has  been  especially 
true  in  European  countries  which  have  little  or  no  domestic  siipply 
of  petroleum  and  in  time  of  war  might  be  quite  shut  off  from  that 
most  necessary  fuel.  Some  of  these  studies  have  succeeded  so  far 
that  commercial  plants  have  been  or  are  being  built  for  the  mauu- 
facture  of  oil  from  coal. 

Space  permits  the  description  of  only  two  of  these  processes.  In 
one,  hydrogen  is  combined  with  carbon  and  oxygen  at  very  high 
temperature  and  pres-sure.  In  the  other  hydrogen  combines  with 
carbon  monoxide  at  moderately  low'  temperature  in  the  presence  of 
catalysts.  In  the  Bergius  process,  developed  by  Dr.  Friederich  Bergius 
of  Heidelberg,  Germany,  the  coal  is  first  finely  ground  and  then 
mixed  with  heavy  oil  into  a thick  pasty  mass.  This  mass  is  then 
heated  in  a steel  retort  to  a temperature  of  800°  F.  under  3,000 
pounds  pressure  per  square  inch.  At  the  same  time  hydrogen  ob- 
tained by  the  action  of  steam  on  methane  (one  of  the  products  of 
the  process),  is  introduced  into  the  retort  and  the  mass  is  stirred. 
The  mass  passes  from  the  first  retort  to  a second  retort  wfiiere  the 
further  addition  of  hydrogen  completes  the  process  and  the  wdiole 
mass  is  then  wfithdrawm  and  separated  into  oils,  gas,  and  so  forth. 
The  temperature  of  the  oven  is  controlled  by  an  inert  gas  (CO,  or  N) 
w'hich  is  heated  by  the  emerging  products.  That  in  turn  is  msed 
to  heat  the  retorts  w'here  the  combination  of  the  hydrogen,  carbon, 
and  oxygen  takes  place.  A ton  of  coal  produces  300  pounds  of 
ga.soline,  400  pounds  of  diesel  or  creosote  oil,  120  pounds  of  lubricat- 
ing oils,  and  160  pounds  of  fuel  oil.  Some  of  the  heavy  oil  is 
returned  to  the  first  tank  and  used  in  the  process.  Carbolic  acid 
is  one  of  the  products  of  the  process.  The  volume  of  gas  given 
off  is  very  large.  The  process  has  been  developed  as  the  result  of 
15  years  study  and  at  a cost  of  several  million  dollars.  The  follow- 
ing chart  prepared  by  Dr.  Bergius  shows  the  percentage  of  products 
obtained  by  this  process  as  compared  with  those  obtained  by  the  high 
temperature  and  low  temperature  carbonization  of  coal. 

The  Bergius  process  is  w'oll  adapted  to  use  with  low'er  rank  coals 
such  as  lignites,  90  per  cent  of  w'hich  can  be  converted  into  merchan- 
table products.  Two  German  plants  emjploying  150  men  are  now 
engaged  in  producing  oil  by  this  process. 
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Fi".  20.  Chart  of  oil  from  coal. 
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In  the  other  process  'which  is  the  invention  of  Dr.  Franz  Fischer 
of  Mulheiin.  Germany,  purified  water  gas  (’waste  blast  furnace  gas 
may  be  used)  is  mixed  with  hydrogen  and  passed  over  finely  divided 
iron  or  cobalt  Avhich,  at  a temperature  of  i450°  F.,  acts  as  a catalyst 
and  leads  to  the  combination  of  the  gases  into  an  oil  which  Fischer 
calls  “synthol.”  This  oil  consists  of  alcohols,  ketones,  and  alde- 
hydes. It  differs  from  natural  petroleum  in  that  it  contains  oxygen 
which  is  absent  in  the  natural  products. 

It  is  evident  that  before  our  supplies  of  oil  are  exhausted,  whether 
from  wells  or  from  oil  shales,  a practical  way  of  turning  coal  into 
oil  will  certainly  be  found. 

Other  uses  of  coal.  During  the  last  few  years  two  experiments 
in  France  and  Germany  have  shown  that  methyl  alcohol,  or  wood 
alcohol  can  be  made  from  coal  and  water.  The  process  consists  of 
converting  the  coal  into  water  gas,  and  then  adding  more  hydrogen. 
The  mixture  is  passed  over  metallic  oxides  at  a certain  pressure  and 
temperature;  the  oxide  acts  as  a catalyst  and  one  or  more  of  the 
alcohols  is  , produced.  A ton  of  bituminous  coal  will  produce  at 
least  800  ])ounds  of  methyl  alcohol  or  480  pounds  of  butyl  alcohol. 
These  alcohols  are  now  generally  made  by  the  fermentation  of  corn. 
Butyl  al(‘ohol  is  used  as  a solvent  for  cellulose  laccpiers.  By  vary- 
ing the  process,  other  products  can  be  made  such  as  acetone,  foi-malin, 
various  acids  and  ethers  used  as  disinfectants;  products  for  mak- 


L'-'O 


iug  ai'titicial  leather,  jsyiithetie  re^iiu^;,  such  as  bakelite,  and  a him 
dred  other  things  from  wiutergreeu  to  fruit  llavors.  Syiitlietie  rub- 
ber is  among  the  possibilities  of  these  new  processes. 

Fertilizer  front  coal.  Somewhat  similar  proces.ses  are  being  used 
to  produce  fertilizer.  Hydrogen  from  coal  or  coke  and  nitrogen  are 
brought  together  under  great  pressure  in  the  pi-esence  of  a catalyst. 
Ammonia  is  formed.  The  Haber  process  was  used  in  Germany  dur- 
ing the  war  for  the  production  of  nitrogen  for  exj)losives,  and  it  is 
cdainied  that  today  this  process  is  being  u.sed  to  produce  80  per  cent 
of  the  fixed  nitrogen  needed  in  the  industries  and  tor  fertilizer,  and 
is  likely  to  make  the  use  of  water  power  for  fixing  nitrogen  obsolete 
except  where  water  power  is  abundant. 

In  several  recently  invented  proces.ses  coke  is  employed  in  making 
acid  or  ammonium  phosphates  in  the  electric  furnace.  These  ]»roducts 
can  also  be  made  from  coal  in  a reverberatory  furnace. 

Distillation  products  of  coal.  The  first  step  in  distillation  of  coal 
breaks  it  up  into  coke,  gas,  ammonia  and  tar.  Ammonium  sul- 
phate, sal-ammonium,  and  other  substances  come  from  the  ammonia. 

The  coal  tar  redistils  into  light  oil,  middle  oil,  heavy  oil,  and 
pitch.  The  light  oil  is  broken  up  into  groujis  of  compounds,  some 
of  which  contain  great  numbers  of  <litferent  substances.  One  in- 
cludes xylol  and  saccharine:  another  includes  toluol  in  its  various 
forms;  others  are  a naptha  group,  a benzol  group,  a group  contain- 
ing TXT  and  other  explosives;  a group  known  as  the  aniline  dyes, 
and  groups  which  include  perfumes,  essences,  extracts,  colognes,  and 
cold  creams. 

The  middle  oil  is  Itroken  up  into  a naphthalene  group  including 
moth  balls,  into  cresol  and  flotation  oil,  into  picric  and  carbolic  acid, 
into  disinfectants  and  antiseptics  of  many  kinds;  headache  medicine, 
phitalic  acid,  into  azo  dyes,  permissible  food  dyes,  inks,  lantern 
slide  colors,  photographic  developers,  and  so  forth. 

Two  .series  come  from  the  heavy  oil  : anthracene  series,  including 
the  alizauine  dyes,  and  the  creosote  oils  from  which  shingle  stains 
and  wood  preservatives  are  made. 

Roofing  jiitch.  tarvia  for  roads.  as])halt.  varnish.  ]iaints  for  metals, 
slag  cement,  and  materials  of  tliat  kind  are  derived  from  the  i»itch. 
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PKODUCTION  AND  USES. 


Production  of  bitnniiiious  coal  in  Pennsylvania,  18^/0-1925,  in  short 


tons  ^ 


Year 

Production 

Percentage  of 
United  States 
production 

Value 

1840  

464,826 

22.5 

? 

1841  .. 

475,000 

20.7 

1842  

500,000 

19.2 

1843  

650,000 

2 

1844  

675,000 

18.3 

1845  

700,000 

16.3 

1846  

760,000 

15.7 

1847  

7 6 

1848  

500,000 

S.7 

1849  _ . 

750,000 

11.6 

1850  

1,600,000 

14.3 

5,268,351 

1851  

1,200,000 

13.7 

1852  

1,400,000 

14.3 

1853  _ 

1,500,000 

14.3 

1854  

1,650,000 

13.8 

1.780,000 

13.8 

1856  .. 

1,850,000 

13.7 

1857  

2,000,000 

15.0 

1858  

2,200,000 

15.8 

1859  . 

2Uoo,ooo 

15.4 

1860  

2,690,786 

18.4 

14,740,153 

1861  — 

3,200,000 

19.5 

1862  _ . 

4,000,000 

22.9 

]863  

5,000,000 

23.5 

1864  - 

5,830,000 

24.7 

6,350,000 

26.8 

1866  

6,800,000 

23.4 

1867  

7^300,000 

23.8 

1868  

7,500,000 

22.9 

1869  

6^750^000 

20.5 

1870  

7;798;518 

23.6 

13,921,069 

1871 

19.3 

1872  

11,695,040 

22.7 

1873  - - 

13^098^829 

23.0 

1874  

12,320^000 

23.7 

1875  

11,760,000 

22.6 

1876  - 

12,880,000 

24.3 

1877  > 

14 j 000,000 

23.3 

1878  

15,120,000 

26.5 

1879  

10,240,000 

23'.  9 

1880  

18,425,163 

25.9 

18,567,129 

1881  _ - - 

22,400,000 

26.3 

1882  ..  

24,^640, 000 

23.9 

1883  - 

26,880^000 

23.4 

1884  - --  

1?, 084^941 

23.3 

1885  

20,647,720 

23.4 

1886  

27,094,501 

24.0 

21,016,235 

18S7  

31,516,856 

24.2 

27,806,941 

1888  

33,796,727 

22.8 

32,106,891 

1889  

36,174,089 

25.6 

27,953,315 

1890  

42,302,173 

26.9 

35,376,916 

1891  

42,788,490 

25.5 

37,271,053 

1892  

46,694,576 

26.1 

39,017,164 

1893  

44,070,724 

24.2 

35,260,674 

1894  

39,912,463 

23.5 

29,479,820 

1895  

50,217,228 

26.0 

35,980,357 

1896  

49,557,453 

25.9 

35,368,249 

1897  

54,417,974 

27.2 

37,636,347 

1898  

65,165,133 

29.7 

43,352,588 

1899  

74,150,175 

29.3 

56,247,791 

1900  

79,842,326 

29.7 

77,438,545 

1901  

82,305,946 

28.1 

81,397,586 

1902  

98,574,367 

32.7 

]06.0S2,460 

1903  

103,117,178 

28.9 

121,752,759 

1904  

97,938,287 

27.9 

94,428,219 

1905  

118,413,637 

30.2 

113,390,507 

1906  

129,293,206 

31.2 

1.30,290,651 

1907  

150,143,177 

31.2 

155,664,026 

1908  

117,179,527 

28.1 

118,816,303 

1 Compiled  by  Mrs.  Anna  C.  Bock,  principally  from  Mineral  Resources  of  United  States 
Geological  Survey. 


Production  of  hitiuninous  coal  in  PetuisyJvania,  1840-1925,  in  short 

tons 


Year 

Production 

Percentage  of 
United  States 
production 

Value 

3y09  

137,966,791 

29.9 

130,085,237 

191U  

150,521,526 

30.0 

153,029,518 

1911  

144,561,257 

29.2 

146,154,952 

1912  

161,865,488 

30.3 

169,370,497 

1913  

173,781,217 

30.5 

193,039,806 

1914  

147,983,294 

28.8 

159,006,296 

1915  

157,955,137 

29.7 

167,419,705 

1916  

170,295,424 

28.9 

221,685,176 

1917  

172,448,142 

26.5 

421,268,808 

1918  

178,550,741 

26.3 

463.159,736 

1919  

150,758,154 

27.2 

365,430,504 

1920  

170,607,847 

25.9 

642,630,000 

1921  

116,013,942 

22.9 

322,338,300 

1922  

113,148,308 

23.7 

351,777,000 

1923  

171,879,913 

26.1 

472,217,000 

1924  

130,633,773 

22.9 

295,164,000 

1925  

136,928,019 

26.3 

192d  . . 

151,119,000 

Production  of  bituminous  coal  in  Pennsylvania,  by  counties,  in  short 

tons,  1884-1923. 


Year 

Allegheny 

Armstrong 

Beaver 

Bedford 

Blair 

Bradford 

1884  

2,863,631 

170,826 

156,695 

69,770 

208,541 

313,575 

1885  

3,588,244 

139,327 

184,631 

107,694 

£05,075 

249,920 

1886  

4,202,096 

210,856 

208,820 

173,372 

305,695 

206,998 

1887  

4,680,924 

235,221 

197,863 

311,452 

287,367 

167,416 

1888  

5,575,505 

226,093 

63,900 

248,159 

314,013 

163,851 

1889  

4,717,431 

289,218 

93,461 

257,455 

215,410 

129,141 

1890  

4,894,372 

380,554 

139,117 

445,193 

298,196 

126,687 

1891  

5,640,669 

484,000 

129,961 

380,257 

237,626 

68,697 

1892  

6,399,199 

583,519 

140,835 

552,461 

259,2-24 

57,708 

1893  

6,663,095 

561,039 

150,095 

501,507 

177,962 

42,739 

1894  

6,354,559 

580,030 

103,765 

313,095 

256,157 

28,027 

1895  

6,615,974 

642,809 

184,096 

417,988 

374,157 

52,711 

1896  

7,856,867 

614,932 

127,290 

237,414 

360,987 

53,519 

1897  

7,216,039 

857,637 

99,546 

436,619 

492,975 

41,588 

1899  

9,972,060 

1,054,389 

258,466 

493,965 

407,356 

31,835 

1898  

8,839,997 

818,404 

223,855 

456,507 

404,043 

22,508 

1900  

10,051,905 

1,313,188 

262,398 

570,055 

496,992 

32,065 

1901  

10,307,100 

1,555,255 

176,012 

500,323 

368,779 

22,159 

TQn9 

11,919,569 

1,798,179 

225,162 

797,248 

338,204 

12i689,225 

1,920,584 

180,102 

926,334 

309,736 

12,291,261 

1,996,661 

07,923 

540,850 

244,932 

1905  

13,662,610 

2,497,314 

S2,676 

348,749 

1906  ..  

16,823,027 

2,574,758 

81,531 

402,438 

1907  

18,315,736 

3,430,002 

109,575 

967:313 

493,219 

(a) 

1908  

14,083,843 

2,777,486 

222,711 

511,014 

315,167 

(a) 

1909  

16,0.87,010 

2,787,508 

224,450 

435,129 

410.161 

(a) 

1910  

18,835,336 

3,304,915 

228,226 

716,833 

380,870 

(a) 

1911  

17,863,795 

3,799,227 

203,556 

5-28,170 

294,048 

(a) 

1912  

18,867,265 

4,104,989 

247,465 

731,477 

324,336 

1913  

20,117,823 

5,321,622 

248,585 

850,792 

391,717 

1915  

17,417,815 

5,159,882 

87,891 

635,791 

308,541 

50,904b 

1916  

17,007,4.31 

5,430,188 

91,553 

721,587 

4.35,792 

39,0a5b 

1917  

17,836,377 

5,574,861 

129,163 

947,053 

271,598 

47,161b 

1918  

17,375,035 

6,051,753 

128,572 

1,050,528 

279,817 

31,299b 

1914  

16, SOS, 202 

4,579,389 

101,809 

654,219 

308,945 

36,374b 

1919  

14,856,781 

4,665,232 

139,294 

704,289 

181,209 

13,373b 

1920  

16,047,575 

5,975,063 

170,900 

785,903 

158,257 

67,932c 

1921  

11,9.31,527 

3,388,762 

161.409 

317,244 

92,144 

55,296b 

1922  . 

11,023,211 

3,265,848 

226,959 

340,434 

98,206 

7,904 

1923  

20,224,239 

5,061,732 

247,071 

597,496 

169,276 

10,330 

a.  Included  in  Small  Mines.  c.  Includes  Fulton  and  Lycoming  counties, 

b.  Includes  Lycoming  County.  d.  Includes  Fulton,  Lycoming  and  McKean 

counties. 
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Production  of  bituminous  coal  in  Pennsijlvania,  by  counties,  in  short 

tons,  1884-1923. 


Year 

Butler 

Cambria 

Cameron 

Centre 

Clarion 

Clearfield 



151, 

659,843 

13,652 

216,422 

329,973 

2,177,513 

1885  

85,429 

1,037,000 

7,706 

373,504 

299,216 

3,368,671 

188e  

162,306 

1,222,028 

3,200 

813,383 

429,544 

3,753, 9;6 

1887  

161,764 

1,421,980 

3,000 

508,255 

593,758 

5,180,311 

1888  

194,715 

1,540,460 

700 

382,770 

535,192 

5,398,981 

1889  

288,501 

1,751,664 

2,300 

395,127 

596,589 

5,224,506 

1890  

167,578 

2,790,954 

452,114 

512,387 

6, 651 , 587 

1891  

211,647 

2,932^973 

526,753 

479,887 

7,143,3«-^ 

1892  

145,729 

3,086^554 

496,521 

569,333 

6,876,785 

1893  

156,016 

3,282,467 

458,056 

551 , 158 

6,148,7.58 

1894  

137,593 

2^978,927 

307,806 

401,004 

4,14^,4*14 

im  

233,104 

4,289)257 

273,647 

384,850 

5,215,527 

1896  

230,338 

4,649,819 

251,665 

371,749 

4,812,017 

1897  

238,689 

521,100 

247,839 

5,479,047 

1808  

161,312 

6, 740^461 

714,175 

278,131 

6,055,739 

1899  

214,899 

7,208iS<34 

912,648 

289,753 

6,251 ,442' 

1900  

221,704 

8490^366 

932,265 

404,639 

6,620,834 

1901  

269,161 

9, 045*,  201 

889,512 

354,840 

5,8S6,407 

1902  

454,166 

10,561,835 

1,000^598 

458,221 

7,334,785 

1903  

649,083 

10,942,496 

(a) 

759,458 

531)630 

7,462)682 

1904  

497,316 

10,846,560 

(a) 

712,036 

551,532 

5,746,870 

1905  

550,589 

12,600,891 

(a) 

810,441 

714,478 

7,248,306 

1908  

803,499 

12,439,152 

(a) 

895,434 

719,648 

5,944,745 

1907  

902,729 

16,361,880 

(a) 

1,256,383 

1,078,367 

8,034,711 

1908  

802,462 

14,138,808 

1,086,384 

9/2,785 

6,247,534 

1909  

8^,043 

15,545,185 

(a) 

1)239)049 

941,069 

7)573)322 

1910  

1,017,809 

16,629,461 

(a) 

1,293,622 

1,156,607 

8,463,910 

1911  

957,074 

16,9^,628 

(a) 

1,140,263 

1,057,390 

7,852,428 

1912  

1,000,947 

17,585,130 

46,6l7b 

1,291,374 

1,199,322 

7,938,337 

1913  

1,080,002 

19,621,378 

48,942b 

1,497,271 

1,427,848 

8,278,015 

1914  

981,704 

18,034,487 

40,53£b 

1,264,075 

1,341,392 

7,149,023 

1915  

1,036,877 

18,716,451 

47;  011b 

1,430,749 

1,291,119 

8,022,834 

1916  

1,180,008 

19,588,350 

28,869b 

1,819,007 

1,368,544 

8,876,823 

1917  

1,201,963 

19,780,770 

12,165b 

1,999,407 

1,380,494 

9,336,533 

1918  

1,397,927 

20, 569, 253 

7,483b 

1,984,664 

1,607,641 

9,376,429 

1,128,192 

16,899,818 

1,296,061 

1,393,647 

7,573,392 

1920  

1,542,307 

18^967,754 

1,735,045 

1) 567) 095 

9,242,416 

1921  

9^,391 

16,339,228 

764,994 

1,248,294 

5,853,922 

1922  

1,837;961 

12,957,315 

50,652c 

1,207,859 

1,320,469 

5,456,359 

1923  

1,856,319 

19,751,465 

83,62Sc 

1,366,608 

1,900,549 

7,546,058 

a.  Incluflecl  in  Small  mines.  c.  Includes  Fulton,  Lycoming  and  McKean 

b.  Includes  McKean  county.  counties. 


Production  of  bituminous  coal  in  Pennsylvania,  by  counties,  in  short 

tons,  1384-1923. 


Year 

Clinton 

Elk 

Payette 

Fulton 

Greene 

Huntingdon 

1884  

413,243 

537,826 

526,036 

609,757 

555,960 

614,113 

1,121,534 

973,600 

731,575 

634,165 

399,023 

642,143 

807,886 

969,503 

873,485 

1,221,979 

926,403 

1,007,314 

4,041,643 

3,192,972 

4,494,613 

4,540,322 

5,208,993 

5,897,254 

6,413,081 

5,782,573 

7,260,044 

6,261,146 

6,440,989 

9, 665,. 369 
8,076,200 
9,701,691 
12,696,063 
14,609,289 
15,055,242 
16,187,224 

212,527 
247,424 
313,581 
265,479 
281,823 
280,133 
322,630 
269,  oa 
333,855 
308,547 
200,033 
327,770 
339,597 
303,989 
312,607 
357,812 
368,942 
374,529 

1^  

8,248 

5,600 

3,002 

5,323 

53,714 

1886  

18S7  

1888  

1889'  

1890  

32,000 

106,000 

159.000 
130,802 

98,242 

94,583 

100.000 
95,291 

134,569 

157,333 

166,250 

221,574 

288.881 

306,228 

1891  

1892  » 

1S93 

1804 

1895  

1896  

18.97 

1«03 

1RQO 

iQon 

1901  

229 


Production  of  hituininous  coal  i)i  Pennsi/lvania,  hy  counties,  in  short 

tons,  1884-1923. 


Tear 

Clinton 

Elk 

Payette 

Etllton 

Greene 

Huntingdon 

1902  

365,732 

756,182 

18,988,058 

25,550 

460,486 

1903 

403^543 

1,339^281 

19,613,161 

153,000 

500,647 

341,967 

1,129,231 

19,231,011 

80,646 

487,223 

l90r> 

296^988 

1,249,337 

24,250,9^9 

105,000 

559,039 

lorwi 

233^674 

*944,367 

27^044,451 

144,251 

630,155 

1907 

322^624 

1,427,841 

29,260,6ii2 

158,187 

721,604 

1908 

1,147,209 

19,474,417 

145,644 

598,094 

lono 

272,184 

28,866,229 

137,448 

502,a>3 

1910 

310,973 

1^202,323 

31,097,233 

77,321 

669,226 

1911 

314,643 

1^223,856 

26,610,162 

31,743 

806,199 

1919: 

1,146^4^ 

35,839 

834,914 

i9L^ 

343,054 

lj20l,065 

32,607,963 



316,752 

935,774 

1914 

963^238 

23,336,1S0 

290,497 

851,123 

lQl=i 

359^275 

28,424,067 

546,008 

1,010,759 

iQin 

422,062 

937^583 

34^249,818 

744,860 

96^,332 

1017 

401,812 

907 JS7 

32,083,027 

900,378 

1,155,602 

l9lb 

360J23 

968^868 

32,925,888 

1,269,425 

1,371,562 

1919  

288: 100 

947,595 

29,660,105 

273,783a 

1,423,118 

833,690 

1920  

327,296 

1,258,834 

.30,742,236 

tbj 

2,078,835 

839,613 

1921  

83,641 

878,201 

19,260,778 

(ti) 

2,294,801 

484,008 

1922 

146,150 

397,150 

1923  

260,551 

l,147ili^5 

32,165,961 

(C) 

3,982,003 

757,678- 

a.  Includes  McKean  county.  c.  Included  in  Cameron  county. 

b.  Included  in  Bradford  county. 


Production  of  hitu)ni)tous  coal  in  Pennsylvania,  hy  counties,  in  short 

tons,  1884-1923. 


Tear 

Indiana 

Jefferson 

Lawrence 

Lycoming 

McKean 

Mercer 

liVU 

30,758 

82,750 

103,615 

207,597 

157,285 

153,698 

450,079 

479,675 

.1,023,186 

1,693,492 

2,275,349 

2,896,487 

2,850,799 

3,160,614 

3,706,329 

42,818 

42,137 

78,870 

44,312 

276,3.10 

378,508 

537,712 

539,721 

487,122 

I8t5  

1886 

101,154 

517 

1887 

125^361 

0,214 

10,443 

1888  

106,921 

143,410 

140,528 

164,669 

216,561 

1SS9 

11,500 

575,751 

1890  

357,580 

456,077 

514,463 

15,000 

15,345 

524,310 

1«>1 

528,2.0 

420,145 

1892  

20,515 

21 , 282 

1893  

380,666 

3,885,19<i 

196,736 

53,192 

19,169 

499,651 

1894  

398,548 

3,248,154 

132,422 

80,160 

19,844 

331,5(4 

1895  

513,075 

4,248,329 

269,779 

84,050 

38,000 

535,042 

1896  

418,642 

4,508,077 

198,666 

83,2S0 

33,133 

579,0<i9 

1897  

541,967 

4,697,059 

195,286 

91,735 

31,527 

435,772 

1898  

563,791 

5,625,168 

185,408 

98,118 

25,622 

316,669 

1899  

616,911 

5,841,960 

183,555 

101,923 

23,703 

486,724 

1900  

924,782 

6,199,290 

187,810 

99,000 

20,214 

528,070 

1901  . 

1,074,260 

1,655,281 

2,043,140 

2,683,951 

5,8Cf>,56S 

6,083,404 

6,474,764 

6,043,564 

171,959 

212,445 

232,992 

182,662 

107,095 

112,820 

57,030 

78,837 

33,844 

44,425 

51,955 

577, 3SS 
628,713 

1&02  

1903  - - 

704,747 
610, 64S 

1904  

1905  

4,477,431 

4,657,457 

7,635,993 

6,393,985 

5,160,195 

5,964,397 

2(77,470 

257,716 

220,718 

707,064 

1906 

842,648 

055,290 

1907  — 

(b) 

190S  

6,843,179 

7,681,205 

4,853,313 

4,934,907 

5,668,883 

5,550,816 

142,639 

156,749 

95,102 

34,626 

28,016 

724.158 

1909  

803,880 

867,754 

1910  ... 

8,954,366 

8,780,983 

1911 

90,151 

13,271 

(b) 

859,355 

1812  

9,174,927 

5,416,536 

75,823 

7,777 

(d) 

846,228 

1913  

10,204,684 

5,801,864 

94,283 

26,953e 

(dl 

777,601 

1914  

9,422,996 

5,0.89,623 

123,987 

27,795c 

(di 

716,995 

1915  ^ 

9,553,857 

4,895,409 

131,746g 

(c) 

(d) 

694,411 

1916  

11,022,780 

5,764,525 

614,0f)4a 

(c) 

(d) 

({) 

1917  

12,053,766 

5,551,658 

132,929 

(c) 

(d) 

527,421 

1918.  

12,743,190 

5,140,833 

107,086 

(cl 

(d) 

690,785 

1919  

8,526,404 

3,841,478 

140,054 

(c) 

(e) 

481,521 

1920  

11,414,048 

5,346, 4.5S 

157,934 

530,427 

479,887 

457,453 

465,349 

1921  

1992 

6,357,971 

7,620,831 

10,475,299 

2,707,804 

2,90(b435 

103,057 

208.907 

(C) 

(C) 

19^  

4,381,693 

281,708 

(d) 

(d) 

a.  Includes  Mercer  and  Fulton  counties. 

b.  Included  in  Small  mines. 

c.  Included  in  Bradford  county. 

d.  Included  in  Cameron  county. 


e.  Included  in  Fulton  county. 

f.  Included  in  Lawrence  county. 
tr.  Includes  Fulton  county. 
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Production  of  hituminouH  coal  in  Pennsylvania,  hy  counties,  in  short 

tons,  1884-d92o. 


1884 

18® 

1886 

1887- 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 


a. 

b. 

c. 


Somerset 

Tioga 

Venango 

269,930 

931,922 

15,000 

302,715 

1,067,081 

7,000 

349,926 

1,384,800 

2,500 

416,240 

1,328,963 

2,296 

370,228 

1,106,146 

2,000 

442,027 

1,036,175 

6,911 

522,796 

903,997 

480,194 

1,010,872 

509,610 

999,784 

532,688 

962,248 

418,195 

704,560 

524,755 

801,091 

787,050 

825,687 

924,607 

938,053 

1,846,398 

921,760 

2,950,343 

670,126 

4,779,307 

931,301 



4,831,660 

861,072 

. 

5,911,326 

1,149,849 

, 

5,957,751 

905,688 

5,317,161 

616,828 

6,412,672 

706,723 

6,674,191 

826,925 

7,769,708 

1,146,353 

7,404,945 

682,099 

7,902,338 

785,922 

8,837,682 

1,037,417 

9,177,421 

830,330 



9,888,144 

997,787 

9,928,776 

943,748 



10,238,763 

679,221 



10,343,369 

788,003 

9,340,568 

829,561 

9,454,537 

866,803 

10,264,083 

834,385 

10,433,752 

593,637 

10,532,967 

763,611 

8,975,809 

437,702 

7,628,253 

374,154 

8,530,618 

480,335 

Year 


Washington 


707,262 

836,633 

1,612,407 

1,751,615 

1,793,022 

2,364,901 

2,836,667 

2,606,158 

2,903,235 

3,315,146 

3,461,428 

3,577,260 

4,039,976 

3,862,661 

4,753,673 

4,987,360 

4,856,188 

5,910,621 

8,529,954 

9,216,267 

8,900,254 

10,609,051 

12,714,405 

14,535,727 

12,118,007 

12,982,179 

16,638,677 

15,343,772 

16,645,127 

18,309,317 

15,495,674 

15,898,719 

18,119,353 

21,513,603 

23,537,263 

19,515,856 

28,321,195 

14,716,984 

12,572,477 

24,499,103 


West- 

moreland 


3,282,733 

3,774,072 

5,446,480 

6,074,486 

6,519,773 

7,631,124 

8,290,504 

7,967,493 

8,791,068 

7,439,760 

7,767,964 

9,606,154 

8,559,076 

9,923,812 

11,414,989 

14,181,269 

14,980,535 

15,165,300 

18,811,511 

19,127,904 

18,688,974 

22,998,726 

27,573,420 

28,916,721 

21,499,292 

25,432,320 

22,885,404 

24,102,195 

30,589,549 

33.268.702 
28,995,427 
29,892,581 

30.499.703 
28,027,782 
28,121,234 
24,947,773 
24,510,146 
18,066,398 
20,639,693 
25,408,870 


Small 

Mines 


200,000 

240,000 


985.000 
1,000,000 
1,000,000 

800.000 
600,123a 
600,000 
600,000 
600,000 
600,000 
600,000 
000,000 
600,000 


15,983b 
41,389b 
75,650b 
125,939b 
105,516e 
. 10O,2S3b 
169,000e 
125,7616 
201,783c 
157,061f 
173,639g 
172,863 
165,483 
200,103 
404,102f 
355,615f 


1,446,190 

238,957 


Includes  Forest  county. 

Includes  Cameron  comty. 

Includes  Bradford,  Cameron  and  McKean 
counties. 


d.  Includes  Bradford  county. 

e.  Includes  Bradford  and  Cameron  counties. 

f.  Includes  Fulton  county. 

g.  Includes  Bycoming  county. 

h.  Includes  Cameron,  Fulton  and  McKean. 
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Fig.  30.  Production  and  value  of  Penn.syh  ania  coal 


The  following  table  gives,  in  a geiiei’al  way,  the  distribution  and 
uses  of  Pennsylvania  coal.  The  distribution  of  tonnages  assumed  is 
made  on  a yearly  production  of  170  million  tons  of  bituminous  coal 
and  90  million  tons  of  anthracite.  Figures  for  a definite  year  are 
not  available. 


Z'se  of  PcnnsylvcDiia  coal 


Used  at  mines 

Coke  making  

Bunker  fuel 

Foreign  trade  (including 

Coal  gas  

Power  


Canada) 


Railroads  

Electric  roads  

Electric  utilities  

Blast  furnaces  

Rolling  mills  

Foundries,  etc.  

Industrial  

Domestic  use  in  Pennsylvania  (and  misc.)  

(pea  and  used  locally)  

Shipped  to  other  States  (anthracite  “domestic'’ 

only)  

To  New  England  

To  New  York 

To  other  States  


Anthracite 
(short  tons) 


Items 


9,2CO,0<X> 

16,OCO,COO 

12,000,0(10 


Totals 


Bituminous 


Items 


9,000,000 


5,000,000 

150,000 

20,310,000 


8.500.000 

9.300.000 

37,200,000 


90,000,000 


10.300.000 

500.000 

4.000. 000 

1.000. 000 

12.500.000 

600.000 
8,400,000 


Totals 


5,500,000 

40,000,000 

7.000. 000 

8.000. 000 

200,000 

37,300,000 


25.000. 000 

47.000. 000 


170,000,000 


Fif.  31.  Key  map  of  Second  Geological  Survey  reports. 


ooo 
— oo 


BIBLIOGRAPHY  OF  COAL  REPORTS 
Pennsylvania  Second  Geological  Survey* 

Allegheny  Comity,  Annual  Report  ISSG;  part  1;  eastern  part,  map, 
volume  K2,  northern  part,  vol.  C2.  southern  part,  vol.  K 
Analyses  of  coals,  volumes  M,  M2,  M3 

Anthracite  region,  general  map:  AA  Atlas,  Sonlheim  Coal  held,  [lart 
1 ; Annual  Report  ISSG,  part  3 ; Atlas. 

Reports:  Vol.  AA,  part  1;  part  2 : Annual  Report  1S85 ; Annual 
Report  ISSG,  part  3 and  Atlas;  Summary  Final  Report,  vol. 
Ill,  part  I. 

Anthracite  maps,  Atlas  AA.  Northern  coal  field,  parts  1 to  G : Eastern 
Middle,  parts  1 to  3;  Western  Middle,  parts  1 to  3;  Southern, 
parts  1 to  G. 

Anthracite,  methods  of  mining  and  appliances,  vol.  AC  and  Atlas 
Anthracite,  rocks  below  coal,  vol.  Q7 
Antrim  coal  field,  vol.  G 
Armstrong  County  with  map,  vol.  H5 
irnot  coal  field,  ^'ol.  G , 

Barclay  coal  field,  vol.  G 

Beaver  County  with  map,  vol.  Q 

Bedford  County,  vol.  T2 

Bernice  coal  basin.  Annual  Report  1885 

Bituminous  coal  field,  geology  of,  Summary  Final  Report  vol.  HI, 
pt.  2 

Blair  County,  vol.  H2 ; ( Topton  Run  coals,  Annual  Report  1885) 
Blossburg  coal  field,  vol.  G 
Bradford  County,  vol.  G 

Broad  Top  coal  field,  vol.  T2 ; in  Huntingdon  Co.,  vol.  T3 ; Final 
Summary  Report,  Vol.  HI,  part  2. 

Butler  County,  south  part,  vol.  Q ; north  part,  vol.  V 

Cameron  County,  vol.  RR 

Cambria  County  and  maps,  Atlas,  H2  and  H3 

Centre  County  with  map ; vol.  T4 

Clarion  County  with  map,  vol.  V2 ; Vol.  R2  Atlas 

Clearfield  County,  vols.  H and  H7 

Clinton  County,  vol.  G4 

Coke  manufacture,  vols.  G,  G2,  L 

Elk  County,  vol.  RR  and  Atlas 

Fayette  County,  vols.  K2  and  K3 

Forest  County,  vol.  RR  and  Atlas 

Gaines  coal  field,  Vol.  G 

Greene  County,  vol.  K and  Annual  Report  1880 

Huntingdon  County,  vol.  1,  vol.  T3 

Indiana  County,  vol.  114 

Jefferson  County,  vols.  H and  HG 

Lackawanna  County,  vol.  G7 

Lawrence  County,  vol.  G2 

Ligonier  Valley  coal  field,  vols.  V2,  K3 

Lycoming  County,  vol.  G2 

Luzerne  County,  vol.  G7 

McKean  County,  vol.  R2  and  Atlas 


*These  piiliHcations  are  out  of  print  and  ran  be  consulted  at  the  larger  libraries  thron^liout 
the  State.  Second-hand  lx*oksti'res  have  some  of  the  volumes. 
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X U.SGS.  PubliMtionsfeSJIjS  ° 


fUS.G.S.  Field  work  completed. 


[publications  not  yet  issued. 

jPa.G.S  Field  work  completed, 
[publications  not  yet  issued. 

Fig.  32.  Key  map  of  Fourth  Geological  Survey  and  of  U.  S.  Geological  Sui\ey 
publications. 
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Mercer  County,  vol.  Q3 

Mining  Methods,  Pittsburgh  region.  Annual  Keport  ISSG,  part  1 
Monongahela  Kiver  mines;  description  of.  vol.  K4 
Pittsburgh  coal  regions,  re-survey  Annual  Keport  1SS5,  Annual  Re- 
port 1SS6.  Part  1 
Potter  Countv',  vol.  G3 
Snow  Shoe  coal  basin,  vol.  T4 
Somerset  County,  vol.  H3 

Southwest  Pennsylvania  map.  Annual  Report  iSSG,  part  1 
Sullivan  County,  vol.  G2 

Tioga  County,  vol.  G 
Washington  County,  vol.  K 
Wellersburg  basin,  Annual  Report,  1SS5 

Westmoreland  County,  vols.  K2  and  K3.  Annual  Report  ISSG,  part  1 
youghiogheuy  River  mines,  vols.  K4  and  L 

The  Third  or  “Commission”  Survey 
Report  for  lfiUG-1908 ; Progress  of  Cooperative  Geological  Survey 
Report  10 ; The  Broad  Top  Coal  Field,  with  case  of  maps. 

The  principal  work  of  the  Third  Survey  on  coal  was  done  in  co- 
operation with  the  U.  S.  Geological  Survey;  mapping  was  done  by 
quadrangles  rather  than  by  counties  and  the  reports  were  published 
by  the  U.  S.  Geological  Survey  in  the  form  of  folios  and  bulletins. 
All  are  out  of  print  except  those  for  which  prices  are  given. 


United  States  Geological  Survey 
FOLIOS' 


Quadrangles 

Amity  

"Rfirneshnrn-PnftGn  

No. 

...  144 

...  189 

Price 

Quandrangles 

Johnsto-wu  

Tvitfnnninp’  

No. 

174 

115 

110 

...  134 

Brownsville-Connellsville  . . . . 

...  94 

Masontown-Unionto-svn  .... 

82 

Burgettstovn-Carnegie  

...  177 

Mercersburg-Chambersburg  . 

170 

Claysville  

. . . ISO 

Philadelphia  , 

162 

Ebensburg  

...  133 

Rogersville 

146 

Elders  Ridge  

. . . 123 

Rural  TaUey 

12o 

Elkland-Tioga  

.. . 93 

Se-wickley  . . . 

176 

Foxburg-Clarion  

...  178 

Trenton  

167 

Gaines  

.. . 92 

of 

Warren  

172 

Indiana  

... 

AVn  VTiesbnrp" 

121 

BULLETINS- 

No. 

Price 

Amitv  

30*1 

.80 

Barnesboro-Patton  . . . 

531 

. . • • 

Beaver  

286 

.35 

Elders  Ridge  

256 

• > . • 

Foxburg-Clarion  

454 

.30 

Johnstown  

447 

1.40 

Rogersville  

304 

.45 

Rural  Talley 

279 

.50 

Kittanning 

. . • • 

Waynesburg 

304 

...» 

Mjhtain  from  U.  S.  Geological  SurTey,  yVashington,  D.  C. 
^Ubtain  from  Superintendent  of  Documents,  \\'ashington,  I>.  C. 
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The  State  Survey,  pending  the  coiujiletion  of  the  introductory 
volume  on  bituminous  coal  fields,  issued  a series  of  mimeographed 
bulletins  dealing  with  the  coal  beds  and  coal  reserves  of  Pennsylvania 
by  counties.  This  list  follows.  The  numbers  dealing  with  coal  beds 
were  withdrawn  from  circulation  as  soon  as  Part  II  of  this  volume 
was  issued,  and  the  bulletins  dealing  with  the  coal  reserves  will  be 
^vdthdrawn  as  soon  as  Part  III  of  this  volume  is  issued. 

Pennsylvania  Topographic  and  Geologic  Survey 
(4th  Survey — Mimeographed  Bulletins) 

14.  Future  sources  of  power — by  G.  H.  Ashley — 3 pages 

15.  Mineral  resources  of  Pennsylvania — by  G.  H.  Ashley — 12  pages 
IS.  Oil  from  Penn.sylvania  shales  and  coals,  by  Chas.  E.  Fettke,  15 

p:p 

23.  Coal  beds  in  Cambria  County,  Penna. — by  J.  D.  Sisler — ^13  pp. 

24.  Coal  beds  in  Greene  Conntj’,  Penna. — by  J.  D.  Sisler — 6 pages 

25.  Coal  reserves  in  Greene  County,  Penna. — by  J.  F.  Eeese — 6 pages 

26.  Coal  beds  in  Washington  County,  Penna. — by  J.  D.  Sisler — 8 pp. 

27.  Coal  reserves  in  Washington  County,  Penna. — by  J.  F.  Reese, 

6 pp. 

30.  Coal  beds  in  Allegheny  County,  Penna.— by  J.  D.  Sisler — 9 pages 

31.  Coal  reserves  in  Allegheny  County,  Penna. — by  J.  F.  Reese* — 5 

pp. 

32.  Coal  beds  in  Fayette  County,  Penna. — by  J.  D.  Sisler — 13  pp. 

33.  Coal  reserves  in  Fayette  Cotinty,  Penna. — by  J.  F.  Eeese — 5 

pages 

34.  Coal  beds  in  Westmoreland  County,  Penna. — by  J.  D.  Sisler — 

15  pp. 

35.  Coal  reserves  in  Westmoreland  County,  Penna. — by  J.  F.  Reese, 

5 p. 

36.  Coal  beds  in  Indiana  County,  Penna.- — by  J.  D.  Sisler — 11  pages 

37.  Coal  reserves  in  Indiana  County,  Penna. — ^by  J.  F.  Reese — 5 

pages 

38.  Coal  beds  in  Armstrong  County,  Penna. — by  J.  D.  Sisler — 12 

pages 

39.  Coal  reserves  in  Armstrong  County,  Pa. — by  J.  F.  Reese — 5 pages 

41.  Coal  beds  in  Elk  Comity,  Penna. — by  J.  D.  Sisler — 5 pages 

42.  Coal  beds  in  Jefferson  County,  Penna. — by  J.  D.  Sisler,  10  pages 

43.  Coal  reserves  in  Somerset  County,  Penna. — by  J.  F.  Reese,  12  pp. 

44.  Coal  reserves  in  Cambria  County,  Penna. — by  J.  F.  Reese,  5 

pages 

46.  Coal  beds  in  Butler  County,  Penna. — by  .1.  D.  Sisler — 5 pages 

49.  Coal  beds  in  Clarion  County,  Penna. — by  J.  D.  Sisler — 7 pages 
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LETTER  OE  TRANSMITTAL 


('.  E.  J )<)i-\\oi'i  li,  Seci-etaiT, 

Department  of  Forests  and  Waters. 

Sir: 

I have  the  honor  to  present  herevLth  Diillelin  M(i,  Fart  III,  a 
report  on  the  Bituminous  Coal  Resources  in  Fennsylvania.  Fart  1, 
now  being  written  by  the  State  Geologist,  will  discuss  the  origin, 
character  and  use  of  bituminous  coal  in  FeuTisylvania.  Fart  11, 
a detailed  description  of  coal  beds,  l)y  James  1).  Sisler,  was  pidv 
lished  in  June,  192G.  Part  IV,  Bituminous  Coal  Analyses,  was 
published  in  January,  1925. 

The  original  computation  of  bituminous  coal  reserves  is  the  work 
of  John  F.  Reese,  a mining  engineer  widely  familiar  with  the  coal 
fields  of  western  Fennsylvania.  A summary  of  the  results  was 
published  in  mimeographed  form  as  the  conpndation  in  each  county 
was  completed.  This  bulletin  presents  all  the  data  which  were  con- 
tained in  the  mimeographed  reports,  and  in  addition  much  more 
detailed  information. 

This  bulletin  is  of  particular  value  to  State  and  county  officials, 
mine  operators,  mining  engineers,  and  students  of  mineral  con- 
servation. The  information  contained  herein  is  the  basis  upon  which 
taxes  can  be  levied,  and  sites  for  mining  o])erations  and  their  ac- 
companying industries  can  be  selected.  It  is  also  a guide  in  deter- 
mining coal  legislation  and  in  ]»lanning  future  industrial  expansion. 

James  D.  Sisler  subdivided  the  coal  resources  of  numerous  coun- 
ties into  resources  by  towmships  and  recalculated  the  resoui“ces  in 
some  townshi]is  where  additional  informal i(»n  has  been  olitained. 
The  report  was  compiled  by  Mr.  Sisler  and  edited  by  Ralph  W. 
Stone. 

Respectfully, 


February  1,  1927. 
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BITUMINOUS  COAL  FIELDS  OF 
PENNSYLVANIA 


COAL  RESOURCES 


By 

John  F.  Rf.ese  and  James  D.  Sisler 


INTRODUCTION 

Tho  lirst  estimate  of  bitiiminons  coal  reserves  in  Pennsylvania  was 
made  by  JM.  K.  Campbell  of  the  United  States  Geological  Survey  in 
lOObC  Mr.  Campbell  estimated  that  I’ennsylvania  had  l-t.lhlP  scpttire 
miles  of  bituminous  coal  area,  in  which  was  contained,  liefore  mining 
began,  112,474,000,000  short  tons.  lie  estimated  that  the  su[)ply 
remaining  unmined  at  the  close  of  1907  was  109,804,000,000  tons,  or 
492  times  the  production  of  that  year. 

Since  1909  the  production  of  soft  coal  in  I’ennsylvania  has  in- 
creased, and  hundreds  of  openings  have  been  made  since  that  date. 
Thousands  of  dollars  have  been  spent  in  core  drilling  and  jirosjiect- 
ing;  large  areas  have  been  mapped  in  detail  geologically;  coal  out 
crops  have  been  more  accurately  estaldished.  Wilh  the  accumula- 
tion of  much  data,  and  a growing  desire  by  the  jieople  of  Pennsylvania 
to  know  more  accurately  how  much  coal  is  left  in  the  ground,  and 
how  long  it  is  going  to  last,  rhe  Pennsylvania  Geological  Survey, 
late  in  1921,  began  an  investigation  to  determine  more  accurately 
the  quantity  of  Pennsylvania’s  soft  coal  resources. 

The  original  work  was  done  by  John  F.  Reese,  and  occupied  a 
jieriod  of  nine  months.  An  additional  six  months  was  spent  by 
James  D.  Sisler  in  revising  and  supplementing  the  original  work. 
This  revision  incorporated  information  compiled  by  liim  fur  the 
United  States  Coal  Commission  on  Coal  Losses  and  Mining  Methods 
in  Pennsylvania;  a careful  and  extensive  study,  and  additional  in 
formation  which  has  been  gathered  to  and  including  192G. 

^U.  S.  Oeuiogical  Survey  Bulletin  3D4,  p.  23,  1909. 
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COAL  RESOURCES  OF  PENNSYLVANIA 


METHODS  OF  COMPUTING  COAL  RESOURCES 

At  the  best,  a computation  of  coal  resources  is  au  extremely  ab- 
stract problem.  To  be  of  real  value,  such  a computation  must  have, 
as  its  fouiulaliou  all  available  data.  lu  this  estimate,  facts  regarding 
the  area,  thickness  and  physical  character  of  each  coal  bed,  were 
assembled  from  many  sources;  namely,  from  the  reports  of  the 
United  States  Geological  Survey;  the  four  geological 'surveys  of 
Pennsylvania,  diamond  drill  records,  mine  maps,  mine  operators’ 
reports,  and  from  personal  interviews  with  mine  operators,  mining 
engineers,  mine  inspectors,  and  geologists  thoroughly  familiar  Avith 
the  coal  field. 

After  all  the  data  had  been  assembled,  a base  map  was  made  for 
each  coal  bed  in  each  county,  by  tracing  its  outcrop  from  the  latest 
available  geological  maps.  All  measurements  of  the  coal  bed  Avere 
placed  upon  the  ma.])  at  the  places  Avhere  they  Avere  made.  Lines 
of  e(pial  coal  thickness  Avere  plotted  on  the  map ; their  proper  posi- 
tion Avas  determined  by  studying  the  distribution  of  the  measurements. 
These  lines  represented  variations  of  2 to  12  inches  in  thickness,  de- 
pending upon  the  number  of  available  measurements.  The  area  of 
coal  occurring  betAveen  tAvo  lines  of  equal  thickness  (for  example, 
the  area  betAveen  48  and  50  inches)  Avas  measured  by  a planimeter, 
au  instrument  Avhich  accurately  measures  plane  areas.  In  calcu- 
lating the  tonnage,  the  average  of  the  bounding  lines  of  equal  thick- 
ness Avas  used.  For  example,  if  the  lines  Avere  48  and  50  inches,  the 
average  thickness,  or  49  inches,  Avas  used  in  calculating  the  coal  con- 
tent of  the  area  betAveen  the  lines.  After  the  area  of  each  zone  of 
equal  thickness  in  each  toAvnship  Avas  measured,  in  scpiare  miles, 
the  total  area  Avas  multiplied  by  the  average  thickness.  This  result 
Avas  multiplied  by  90,000  tons,  the  quantity  of  coal  contained  per 
im.-h  of  bed,  per  siiuare  mile  of  area. 

ilr.  Sisler,  in  computing  the  coal  resources  in  Clarion  and  Jeffer- 
son counties,  used  97,000  tons  per  inch  of  bed  per  square  mile  of 
area.  An  unusual  number  of  specific  gravity  determinations  enabled 
tliis  very  accurate  estimate.  Mr.  Reese,  in  using  90,000  tons  per  inch 
nf  bed  ])er  square  mile  of  area,  Avas  purposely  ultra  conservatiA^e.  Jj 
.07/100  tons  had  hcen  used  throughout,  ihc  estimate  of  IjJi,()22,8JiO,0()() 
toils  of  recoveraWc  coal  would  he  increased  7/100  times,  or  approxi- 
niately  3 hilUou  tons. 

After  the  quantity  of  coal  originally  contained  Avithin  the  area  of 
each  bed  in  each  toAvnship  liad  been  determined,  the  quantity  mined 
out  Avas  then  subtracted.  The  remainder  Avas  the  quantity  of  un- 
mined coal  in  place.  The  Avriters  determined  from  engineering  ex- 
])erience  and  from  the  opinions  of  local  mining  engineers  and 
o])erators,  the  probable  percentage  of  each  bed  Avhich  could  be  re-. 
covered  in  each  locality.  The  quantity  of  coal  com])uted  to  be  in 
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EXPLANATION 


Areas  mined  out  " 


Line  of  equal  thickness  Outcrop  of  Pittsburgh  ccai 


Map  of  Connellsville  quadrauglu  siiowing  data  for  computing  tonuage  of  Pittsl)m'gli  coal. 
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COAL  LESOT'RCES  OF  PENNSYLVANIA 


PLATE  IV 


Pa  tJi 
Ho.ta 


v.y 


I’l.iiiiiuctcr.  nil  iustruineiit  which  inoasnrcs  plane  areas.  Tliis  instrument,  shown 
here  (in  a jjeoloaic  nui]),  was  used  for  measurins  the  areas  underlain  by  coal. 
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any  Itt-d,  mull iplied  by  Ihe  assumed  percenlage  of  reeoverable  coal, 
less  15  per  cent  for  loss  in  mining  gave  the  estimated  recoverable 
tonnage. 

5Ir.  Sisler,  in  his  comjmtations  on  Clarion  and  Jefferson  counties, 
used  the  following  method,  mainly  as  a check  against  Mr.  Eeese’ 
method.  The  results  were  almost  identical. 

The  (}uantity  of  coal  mined  out  and  lost  was  determined  in  the 
following  manner:  The  total  production  tonnage  of  the  county  was 
obtained  fi-om  reports  of  the  United  States  (leological  Survey;  to 
this  quantity  of  coal  was  added  another  quantity  representing  the 
coal  lost  in  mining.  The  total  of  these  two  ligures  rei>reseuts  the 
total  quantity  of  coal  mined  out  and  lost.  This  quantity  of  coal 
was  distributed  among  the  toAvnships  according  to  the  extent  of 
mining  in  each  toAvnship. 

The  quantity  of  coal  mined  ont  and  lost  Avas  subtracted  from 
Ihe  quantity  of  coal  originally  present.  The  result  of  this  subtraction 
represents  the  quantity  of  coal  remaining.  To  determine  Ihe  quan- 
tity of  recoverable  coal,  the  quantity  remaining  Avas  multiplied  by 
a certain  percentage  of  recovery,  Avhich  Avas  different  in  every  bed 
and  in  each  townshiju 

The  result  of  compuling  the  bituminous  coal  resources  of  Penn- 
.sylvania  is  sIioavu  in  the  accomjtanying  tables.  One  table  gives  the 
quantity  of  coal  originally  deposited,  the  quantity  that  has  been 
mined  out  or  made  unrecoA^erable,  and  the  tons  that  can  yet  be  re- 
covered; the  other  sIioavs  the  estimated  recoverable  tonnage  in  each 
bed  by  counties. 

All  calcnlations  are  /a  short  tons. 

In  the  computation  of  coal  in  the  original  deposit  and  in  reserves, 
Ihe  full  coal  section  Avas  used.  This  is  not  alAvays  the  mineaUe  sec- 
tion, hence  the  mined  out  tonnages  will  seem  large  for  Amridus  lo- 
calities. If  only  o()  inches  of  a 42  inch  coal  bed  is  being  mined, 
the  unmined  0 inches  Avhich  has  been  included  iu  the  original  tonnage 
of  this  de])osit  must  be  accounted  for.  As  this  I!  inches  of  coal  is 
irrecoverable,  it  has  been  considered  as  snch,  and  included  in  the 
mined  out  tonnage. 

Coal  less  than  IS  inches  Hiick  has  not  been  considered  as  an  imme- 
diate resource  and  is  not  included  in  the  estimate. 

The  most  readily  accessible  and  best  beds  have  alixady  bt'en 
exploited,  but  before  long  these  beds  Avill  be  de])leted,  ami  the  thinner 
and  less  easily  accessible  beds  Avill  be  develo])d.  The  geographical 
location  of  Ih-nnsylvania,  Avilh  its  acc(*ss  to  tlu'  scaiboard  markets 
and  the  indnstiac's  of  Ncaa'  Pngland,  Aviil  be  Ihe  grtait  delerminiiig 
facloi-  in  Ihe  fulni-e  d('\’(‘loi)menl  of  Ihese  I'oals,  enabling  operalors 
lo  mine  them  at  greater  cost  i)er  ton  and  still  compete  in  the  same 
market  Avith  Ihe  coals  of  Ohio,  West  Virginia,  and  Kentucky.  The 
difference  in  freight  rates  Avill  permit  this  more  expensive  mining. 
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COAL  RESOURCES  OF  PENNSYLVANIA 


In  vai’i(jiKs  eouiitieo  llie  coal  beds  are  known  local  names,  but 
in  this  work  they  have  been  described  and  comi)nled  according  to 
the  following  table,  which  also  gives  the  sequence  of  the  coal  beds. 

Sequence  and  correJation  of  coal  beds 


(iron])  Names  of  lieds 


tVashington 


[ Washington 
[Whiynesbnrg  A* 


Ahiynesbnrg 


IMonongaliela 


Uniontown 

Sewickley,  Mapleton,  Tyson,  Berlin 
Redstone 
Pittsburgh,  Rider 
ITttsbnrgh,  l*rice 


'Morantown* 

Little  Pittsburgh* 

Franklin* 

Lonaconing* 

Hoffman*  \ 

Clarksville* 

Coneinangh  i W^ellersbnrg* 

Barton* 

Dnqnesne* 

Harlem* 

Bakerstown,  Upper 
Bakerstown,  LoAver 
Brush  Creek* 

Callitzin* 

. L Hahoning* 


Allegheny 


Upper  Freei)0]'t,  E,  Kellj" 

Lower  Freeport,  H,  Moshanuon,  Dudley 
Ujiper  Kittanniiig,  C',  Barnettstown,  Seymonr 
IMiddle  Kittanning,  Twin  Bed,  Morgan,  Darlington 
Lower  Kittanning,  B,  Barnett,  Bloss,  jMiller 
8crnl)grass* 

Clarion,  A',  Fulton,  Clermont  (in  McKean  Comity) 

, Brookville,  A,  Gordon,  Bear  Creek,  Clermont,  Pardoe 


I"  Homewood,  Tionesta  (?)* 

( Ujiper  Mercer,  Upper  Alton 
Pottsvillo  -!  Lower  Mercer,  LoAver  Alton 
I (piakertoAvn* 

Sharon 


*Too  thin  to  be  ealculatecJ  as  a coal  resource 


METHOD  OF  COMrfJTING 


As  the  area  of  tlie  hitumiiious  coal  liehls  of  I'eiiiisylvania  is  ex- 
tremely large,  and  data  for  an  aeenrale  coinjjntation  of  resources 
in  a great  portion  of  it  are  very  meagre,  it  folloA\s  that  many  cor- 
rections will  be  necessary  as  future  exjdoring  and  prospecting  re- 
veal new  information. 

It  is  respectfully  asked  and  urged  that  all  opei-ators,  coal  land 
oAraers,  or  any  persons  who  have  any  reason  for  criticism  of  the 
ligures  here  given  send  to  the  Survey  the  data  on  which  it  is  based. 
They  should  give  the  number  of  coal  beds,  their  thickness,  and 
extent,  and  thus  enable  this  Survey  to  make  a more  accurate  esti- 
mate of  our  coal  resources.  All  information  will  be  held  strictly 
contidential  if  the  donor  so  wishes.  It  is  only  through  such  coopera- 
tion that  a public  work  can  be  pro[)erly  consummated. 

As  all  the  information  available  to  the  Survey  has  been  u.sed  and 
the  greatest  care  has  been  exercised  in  the  computations,  the  ligures 
in  the  following  tables  are  as  accurate  as  can  be  nunle. 

The  writers  wish  to  ])ublicly  acknowledge  their  very  great  indeb- 
tedness to  llalph  W.  Stone,  Assistant  State  (leologist,  for  thoi-ongh 
editing  and  constrnctive  criticism  of  this  bulletin,  and  to  11.  Frank 
Shaffner,  dr.,  tor  nun  h of  the  planimeter  work. 


SUMMARY 


Bltuiniiious  coal  resource, s in  Pennsylvania  hy  c<Minties,  in  short  Ions 


County  Original  deposit  Wined  out  and  lost  Recoverable 


A1  egheny  3,19J,S20,0C«  909,200,000  1,498, 942, (KIO 

Armstrong  :1, 750', 700, 000  107,290,000  2,491,100,000 

Beaver  1,201,797,000  7,000,000  0.11,517,000 

Blair  78,510,000  23.900,000  30,508,000 

Br.ulford  44,440,000  14,500,000  1.1,314,000 

Broad  'Lop  Cield  414,954,000  41,850,000  2.12,918,000 

Butler  4,154,807,000  39,300,000  2, 237, 511, WO 

Cambria  5,383,000,000  400,000,000  , 3,038,080,000 

Cameron  01,500,000  235,000  33,561,000 

Centre  _ 514,485.000  75,250,000  275,070.000 

Clarion  2,042,800,000  . 00,000,000  1,202,300,000 

o.’earfield  3,992,000,000  308,210,000  2,, 105, 400, 000 

C. inton  114,38-0,000  17,221,000  54,580,000 

Bik  559,781,000  54,775,000  300,473,000 

II  yette  5,2-^9,734,000  899,544,000  2, (K)4, 400,000 

Greene  9,464,215,000  42,390,000  0,276,251,000 

Uiu-aria  0,339,400,000  ' 5i)9,-200,000  4,288,700,000 

•Jefferson  3,334,900,000  279,400,000  2,123,400,000 

Lawrence  1,007,866,000  16,445,000  484,020,000 

Lycoming  72,000,000  7,000,000  40,000,000 

Mercer  499,680,000  80,000,000  224, .540,000 

McLean  422,805,000  1,615,000  226,303,000 

Sonier.sct  6,091,800,000  187,384,000  3,986,900,000 

T'ic-'ga  155,432,000  - 48,000,000  ' 55,600,000 

Washington  10,526,023,000  557,763,000  5, 481, 680,  OW 

Westmoreland  6,381,504,000  1,218,141,000  3, 297,. 500,000 


Total 


75,093,459,000  5,823,163,000  44,022,840,000 


Suiniuarij  of  recoverable  bliuminous  coal  in,  Pcnuisylvanla 
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ilncluflcs  Pittsburgh  rider,  5,400,000  tons.  -Seymour. 
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• COAL  RESOTIRCKS-  OF  PENNSYLVANIA. 


ALLEGHENY  COUNTY 


By 


John  F.  Reese 


INTRODUCTION 

Allegheny  County’s  pre-eminence  as  an  industrial  center  is  pri- 
marily due  to  its  location  at  the  continence  of  two  rivers,  its  proxim- 
ily  to  enormous  areas  of  high-grade  steam  coal,  from  which  it  can 
draw  its  power  for  manufacturing  purposes,  and  to  excellent  trans- 
portation facilities. 

Olher  counties  have  larger  fuel  resources,  but  their^^ographic 
location  and  lack  of  railroad  facilities  have  hindered  the  development 
of  commercial  enterprises. 

The  Pittsburgh  coal  bed,  deriving  its  name  from  its  type  locality 
in  Allegheny  County,  was  for  many  years  the  only  coal  used  for 
steam  purposes  in  manufacturing  plants  in  Avestern  Pennsylvania. 
This  bed  has  yielded  878,000,(100  tons  of  coal  from  Allegheny  County 
alone,  for  generating  power  and  heat.  Only  285,000,000  tons  re- 
main to  be  recovered ; but  Allegheny  County  has  many  -other  beds 
of  coal.  The  total  is  thirty,  most  of  Avhich  are  not  mineable.  Hoav- 
ever,  the  Upper  Freeport  bed  contains  1,100,000,000  tons  of  recover- 
able coal,  equal  in  quality  to  the  Pittsburgh.  Other  Avorkable  coal 
beds  are  the  Eedstoue  and  the  Kittanning.  The  Redstone  is  mined, 
lint  a coal  at  the  horizon  of  one  of  the  Kittanning  beds  is  far  beloAv 
the  surface  and  is  knoAvn  only  from  drill  records. 

The  greatest  coal  resource  in  Allegheny  County  is  in  the  Allegheny 
group,  Avhich  contains  the  Kittanning  and  Freeport  coal  beds.  This 
group  outcrops  on  Allegheny  River,  north  of  Pittsburgh,  and  on 
Pine  Creek,  in  the  north-central  part  of  the  county,  but  lies  deep 
under  the  remainder  of  the  county. 

Practically  the  entire  county  is  dotted  liy  shafts,  slopes  and  drifts; 
in  the  main,  mine  ope7iings  are  near  railroads  in  the  valleys  of 
streams  and  rivei-s. 
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COAL  BEDS 

A I legheiiv  C'ouuty  lia^;  tlirae  coal  IkmIs  tlial  arc  ol'  (“coiioiiiic  lalnc 
at  The  present  lime.  In  order  of  im}»ortauce  a.s  shipping  coals.  Iliey 
are;  i’iltsburgh,  Li^pper  Freeport,  and  Bedstone. 

Pittshiirgh  coal.  The  extensive  develoi)ment  and  oiitcro])  of  lliis 
bed  throngliout  the  connlj  have  furnished  many  nieasuremenls  of  its 
thickness,  and  make  possible  an  accurate  and  relial)le  com])iila1  ion 
of  quantity  and  quality. 

For  some  localities  no  information  is  available  as  to  extent  of 
mined  out  areas.  An  estimate  of  ])robable  dejdelion  lias  lieen  l)as('d 
u])on  age  of  development  atnl  the  size  of  surrounding  o]>e]'ations 
in  these  localities,  or  on  the  ditference  between  original  areas  and 
of  areas  uumined. 

Upper  Freeport  coal.  The  occurrence  of  this  bed  has  been  divided 
into  two  areas,  the  Thiele  Freeport  and  the  Thin  Free]»ort. 

h''rom  available  data,  an  accurate  maj)  of  this  bed  has  been  made 
which  closely  (hdines  the  limits  of  the  Thick  Frc'eport  coal.  It  shows 
the  “faulted  ’ area  in  the  southeastern  part  of  the  county,  and  the 
extent  and  general  thickness  range  of  the  Thin  Freeport  within  the 
county. 

The  areas  of  thick  and  thin  coal  have  been  separated  in  order  to 
make  an  estimate  of  the  quantity  of  coal  in  each  area,  and  to  enable 
this  Sui-vey  to  keep,  in  the  future,  an  acctirate  account  of  the  quan- 
tity mined  from  the.se  two  lields.  The  Thick  Freeport  i.s  a local 
th  ickeiiinc/  of  the  U pper  Freeport,  a]nl  not  a coiahination  of  the  Upper 
and  Loicer  Freeport. 

'1  his  coal  will  assume  greater  importance  as  an  economic  factor 
each  year,  dne  to  rapid  depletion  of  the  Pittsbtugh  lied. 

Itcdstone  coal.  This  bed  has  been  computed  and  considered  of 
economic  importance  in  eight  townships. 

A fair  number  of  measurements  of  it  on  its  outcrops  and  in  mines 
have  made  possible  a fairly  accurate  estimate  of  quantity. 

A conservative  percentage  of  recovery  has  l)een  assumed  foi-  this 
bed,  because,  when  the  underlying  IMttsburgh  coal  has  been  mined, 
the  intervening  rocks  will  cave,  thus  breaking  this  bed  and  making 
i-ecovery  of  this  coal  both  diflicult  and  costly. 

Other  beds  are  mined  for  local  use,  but  as  they  are  not  im]»ortant, 
and  as  little  is  knovn  of  their  extent  and  thickness,  tlnw  have  not 
been  included  in  the  coniiputation  of  the  resources. 


COAL  EESOUECES 

The  relialnlity  of  the  average  thickness  of  tlu'  coals  used  in  the 
conq)utation  ol  tonnage  decreases  for  the  beds  in  the  nrdei'  follow- 
ing: Pittsburgh,  Upper  Freeport,  and  Bedstone.  Thus,  while  the 
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tignres  1oi“,  the  IMItsbnrgli  bed  ai-e  conservative  and  probably  reliable, 
Ibe  ligures  for  lie*  Kedstone  coal  may  be  inucli  (oo  small  or  many 
Onies  loo  large. 


Coal  rc.soiirce.s  in,  Alleylioiy  County 


Be{l 

Original  deposit 

Mined  out 

Reeoverable 

Pittslmrgh  ..  ..  

1,245,320,000 

818,810,000 

901.800.000 

168.900.000 

87,7,900,000 

72.100.000 

16.200.000 
3,000,000 

284.723.000 
5/0,300,CcO 

557.300.000 
86,625,000 

Total  . 

3,194,820,000 

969,200,000 

1,498,948,000 

tium nidioi  (jf  rccovrrahlc  coal  in,  Allcylicny  County 


Township  or  Boro. 


R<.-dstone  Pittsburgh 


Thick  P'recport  Thin  Freeport 


Baldwin  _ 

Bethel  

Braddock  

CoJIier  

Elizabetli  

Fawn  

Findley  

Forward  

Frazer  . 

Greentree  Boro 

Hanjpton  

Harniar  

Harrison  

Indiana  

•left'erson  

Lincoln  

Lower  St.  Clair 

Mifflin  

Moon  

N.  Fayette  

N.  Versailles 

O'Hara  

Patton  

Penn  

Pittsburgh  City  

Plum  

Portvue  Boro.  

Ricliland  

Robinson  _ 

Scott  

Shaler  

Snowden  -- 

South  li’ayette  

Springdale  

Stowe 

Union  and  West  Liberty 

Uplxw  St.  Clair 

Versailles  

West  Deer 

Wilkins  


ao,cioo,o(jO 

3tl,UOU,UOO 


10, 200, coo 

41,000,000 

4,800,000 

10,300,000 

10,300,000 


13,200,000 

000,000 


20,100,000 

21,000,000 


1100,000 


17,800,000 


4,000,000 


1,100,000 


i, 970,000 


2,500,000 

400,000 

35,800,000 

400,000 


900,000 

2,100,000 

1,100,000 

4,400,000 


3,300,000 

10,000,000 


22,000,000 

17,800,000 


4,455,000 


80,025,000 


400,000 

5,123,000 

33,000,000 


1,000,000 


284,723,000 


Upper  Freeport 


20,400,000 


32,  .300, 000 
31,800,000 


87,200,000 


33.400.000 
900,000 

46.500.000 


141,600,000 

38,700,000 


13,000,000 


124,500,000 


.570,300,000 


16,500,000 

12,000,000 

21,000,000 


59.200.000 

26.700.000 


63,000,000 

11,700,000 


8,000,000 


8.700.000 

5.600.000 
28,000,0(0 

9, 500,060 

1.600.000 
60,200,000 


26.700.000 

17.700.000 

44.400.000 

27.300.000 

26.400.000 
2,900.000 

10.100.000 

5,000,000 


3,500,000 

13,000,000 


23.300.000 

6,100,000 

19.200.000 


557,300,000 


Total 


at.le(:tti:ny  ('ouxty 


r; 


Coal  rvHoa  rc('>i  hi  Allcfjlicii  i/  ('ouniji  bij  fair  a. ships 


Bed 

Work- 

aide 

Area 

tSQ,  Mi.) 

originai 

ilepa.'^iL 

Mined  out 
aiiil  lost 

Hi'c'Ux  r'l'idde 

-\iineal)le 
l)er  cent 

Mining 

per  eeiit 

Tiiiek- 

ness 

(liiehes) 

Baldwin  Township 

.\rea  17. ■.  square  miles 

Pittsburgh  

14.4 

bT.aio.ono 

7.7,100,000 

i0,2;4i,():;o 

00 

10 

(;&-72 

L . Pic  port  

14. .5 

02, 000,000 

— 

- 10.5110,000 

i'A) 

i'y 

24-:iC 

120,400,000 

7.7.100,000 

2(), 700, 000 

Bethel  Township 

.krea  11.1  .'Qiuire  mile 

Pittsburgh  

11.1 

(S,  1)00, 000 

14,800,000 

41,000,000 

00 

10 

Oi 

U.  Freeport  

:).7 

2o',8v'0,000 

12,000,000 

00 

15 

24-:;o 

so,70o,o;jo 

44,800,000 

JO, 300, 000 

Braddock  Township 

■Area  8.7  scpiare  miles 

Pittsburgh  - - 

t.3 

S.SOO.OkO 

S. 200, COO 

4.Sfl0,000 

00 

10 

70 

U.  Freeport  

8.7 

3.'3,4()0,000 

— 

21,000,000 

70 

15 

•IC-.su 

Total 

44,200,000 

8,200,000 

25,800,000 

Chartiers  Townshi]) 


Area  4.1  squai'?  inil-s 


Pittsburgh 


l;800,00() 


I 

1,800, OOG  • 

i 


08 


Collier  Township  Area  13.1  sqnaiv  miles 


Pittsburgh  . . - 

7.0 

40,500,000 

.3:1.700,000 

10,300.000 

90 

10 

OO-Os 

Elizabeth  Township 

.Vrea  22.4  square  mil  .= 

PittsVmrgh  

■"T  0 

04.900.000 

■I  <^0.0^0 

■Y) 

m 

70-^‘', 

51.7 

99,600,000 

59,200,000 

70 

15 

24-70 

Bedstone 

14.0 

OOMOO.OOO 

800.0011 

:*().::0fM:()0 

60 

1.7 

4^ 

281,800,000 

s 

oi),80!!,oro 

Fawn  Township 

.‘\rea 

1.3.4  square  miles 

U.  Freeport  

9.7 

05,700,000 

7,000,000 

26.700,000 

90 

15 

40-52 

Findley  Townshiji 

■Area  32.0  square  miles 

Pittsburgh  . _ . 

7.2 

08,800,000 

6,100,000 

20.100,000 

00 

.0 

eo-fis 

Forward  Township 

Area  20. .3  square  mile.s 

Pittsburgh  

1 r. . 8 

10.7.100,000 

7S,.‘^00,0(i0 

21.600,0(!0 

90 

10 

08-70 

20.3 

106,000,000 

63,000,01)0 

70 

17) 

30-70 

Red.stone  _ 

1.7.0 

5.). 400,000 

400.000 

30 '.000, 000 

()0 

15 

44 

270,7)00,000 

78,T(tO,000 

iH.con.ooo 
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Coal  resources  ia,  Allegheny  County  by  toirnships — Continued 


Bed 

Work- 
able 
Area 
(Sq.  Mi.) 

Original 

deposit 

Mined  out 
and  lost 

Recoverable 

Mineable 
per  cent 

Mining 

loss 

per  cent 

Thick- 

ness 

(Inches) 

Franklin  Township. 

Area  13.7  square  miles 

Pittsburgh  

.1 

000,000 

000,000 

72 

Frazer  Township  Area  13.4  square  miles 


Th.  Freeport  

b . Freeport  

7.7 

4..T 

52,600,000 

17,000,000 

2.5,900.000 

2,200,0fl0 

20.400.000 

11.700.000 

90 

90 

15 

15 

7G 

42-52 

Total  

70,200,000 

28,100,000 

32,100,000 

Greentree  Borough 

Area  4.3  square  miles 

Pittsburgh 

2.7 

10,500,000 

15, .300, 000 

900,000 

90 

10 

08 

IIami)ton  Township 

Area  1(5.2  square  miles 

Th.  Freeport 

0.2 

42,400,000 

,32,. 300, 000 

90 

15 

7G 

b'.  Freeport 

.5.0 

16,100,000 

8,000,000 

00 

15 

24-50 

Total 

58,500,000 

40,300,000 

Harmar  Township 

Area  6.7  square  miles 

Th.  Freeport  

0.7 

45,800,009 

4,100,000 

31,800,000 

99 

15 

7G 

Harrison  Township 

Area  8.0  square  miles 

F.  Freeport  _ . 

5.0 

18,100,000 

r.,  GOO,  000 

8,700,000 

90 

15 

40-48 

Inrliana  Township  Area  19.4  square  miles 


Th.  Freeport  

1 . Freeport  

17.0 

2.4 

110,200,000 

9,500,000 

2,000,000 

87,200.000 

5,000,000 

1 9P 

1 

15 

15 

76 

30-50 

125,700,000 

2,000,000 

92,800,000 

•Tefferson  Township  Area  22.7  square  miles 


Pittsburgh  ..  - 

12.1 

22.7 

7.5 

78.000. 000 

55.000. 000 

27.000. 000 

55,900,000 

17.800.000 
28.000,000 

13.200.000 

90 

fO 

0) 

10 

15 

15 

70-74 

24-36 

40 

Redstone  

1,000,000 

160,000,000 

56,900,000 

59,000,(60 

Lincoln  Township 

Area  5.8  square  miles 

1 2 

8,200,000 

8,200,000 

70-85 

5.8 

10,000,000 

i>,  500,000 

70 

15 

2.5-4C 

Redstone  

.5 

1,600,000 

300,000 

600,000 

00 

15 

36 

25,800,000 

8,500,000 

10,100,000 

Lower  St,  Clair  Township 

Area  1.3  square  miles 

0 

^ Gfva  000 

3,000,000 
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U.  Freeport  

1.3 

2,800!000 

1,600,000 

70 

15 

24 

6,400,000 

3,000,000 

1,600,000 

In  these  Allegheny  County  tables  Th.  Freeport  means  Thick  Freeport. 


ALLEGHENY  CUUNTY 


Coal  rcaotirccti  in  Allcyltciiij  Conntij  hi/  toicnsliips — ('onliiuicd 


Work- 

able 

Origin  al 

Mined  out 

1 

1 

Mining 

Thick- 

Bill 

Area 

{Sq.  ill.) 

ill.  pDfii 

and  lost 

Keeovi  ruble 

per  eciit 

los.s 

per  cent 

ness 
( JllClKS) 

Mifflin  Tonnsliip  Area  21.4  •■iCiuarc  Mill- 


Pittsburgh 

L . Freeport  

PLtdetone  - 

10.0 

24.4 

3.0 

SS. 300, 00(1 
101  ,1110, 0(KJ 
8,100,000 

S.5,2(:0,(j60 

200, OdO 

2, <XK} 
60,200,000 
4,0(X>,000 

00  10 

70  15 

LiO  15 

70-74 
24-90 
: 0 

IDT.SC'O.OUU 

SI,  400,003 

66,700,000 

Moon  Township 

.-Vrea  24. S .‘‘Quarc*  iniU's 

Pittsburgh  .S  4,400,000 

3,800,000 

404,040 

• 

90 

10 

North  Fayette  Township 

.-\rea  25.5  square  miles 

Pittsburgh 

14.3 

81.000,000 

37,300,004 

3,5,800,000 

90 

10 

(iO-6S 

North  Versailles  Township 

sVrea  9.7  square  mi'.es 

Pittsburgli  ---  - 
L'.  Freeport  --  - 

3.2 

7 .o 

20,4G0.(TO 

4.5,000,600 

19. SCO. coo 

400,00(1 

26,700.000 

90  10 

70  ! 15 

70-72 
o4-  0 

05,400.000 

19,800,000 

27,100,040 

O’Hara  Township 

Area  14.8  sriuarc  miles 

Th.  Freeport 

F.  Freeport  

6.4 

5.4 

43,700. OX' 
20,000,000 

3.3.4{'O.OfH) 

17.700,000 

m 

70 

15  76 

15  30-50 

7.3, 600,004 

51.1(K),C00 

Patton  'I'ownslup 

Area  21.4  .square  miles 

Pttsburgh  - 

Th . Freeport  

( . Freeport 

1.3 

2 

10.0 

S.sno.oo') 

1.300,000 

74.800,000 

7,-500,000 

O'lO.OOO 

(MO.OfX) 

44.400,000 

90 

90 

TO 

n 

15 

15 

76 

34-:  0 

Total 

84,900,040 

7,500.000 

4(»,2no.oou 

Penn  ’Township 

.Vrea  20. .5  .'■quare  iiiiiis 

Pttsburgh 

Th.  Frroi>ort  -- 
1 . Fro<'port  . . 

6.4 
0.2 
n .3 

43', 700. COO 
G->,!i00,rn0 
40,000,000 

41 .000,000 
2.00n,0l};i 

2.100,000 
-Oi. .‘00.000 
27. 300, 000 

9) 

90 

70 

10 

15 

15 

7c 

76 

:’6-;.  I 

'Total  -- 

152,000,000 

43,(ll0.fXKi 

73,9110,000 

P.Tie  To\vii<hiji 

Area  17.2  h^quaro  inilps 

Pittsburgh 

.1 

600,000 

600.000 

Pittshm-gh  City Arr>a  42.1  square  miles 


Pittsliurgli  . - ! 

3.7 

23.. 500, 000  ■ 22.1  (HI. non 

1 .100.000 

90 

10 

F.  Freeport  : 

20., S 

.51,900.600  

•26.400,000 

hO 

1-5 

'Total  ..  ---  1 -- 

75,400,000  22,100,000 

27,500,000 

i 
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(Ujal  rcifonyvcis  hi  AllegJicnij  Count;)  hi;  ioicnahijis — Continued 


Work- 

able 

Original 

Mined  out 

Mineable 

Mining 

Thick- 

Bed 

Area 
(«q.  Mi.) 

cle])Osi«: 

and  lost 

Recoverable 

per  cent 

loss 

per  cent 

ness 

(Inches) 

Plum  Township  Area  31.1  square  miles 


Pittsburgh  

Th.  Freeport  

U.  Freeport  - __ 

4.0 

27.8 

1.3 

27.300.000 
190, 000,001) 
4.900,000 

21,. 800, 000 
4,700,000 

4.100.000 
141.000,000 

2.900.000 

90 

90 

70 

10 

15 

15 

7G 

7b 

'M-rS) 

Total  

222,200,000 

20,500.000 

148,900,000 

Portvuo  Boi’o.  Area  5.0  square  miles 


Pittr])nrp-h 

1 .n 

.S 

10,200.000 

17.100,000 

2.500,000 

1(),20L),00{) 

300,000 

70-72 

24-46 

.■;6 

1 . Freeport  .. 
Red.?tone  

10,100,000 

1,100,000 

70 

60 

15 

15 

Total  . 

29,800,000 

]0. GOO. 000 

11,200,000 

Richlanf]  Townsliip  Area  14. S square  miles 


Th.  i'‘rceport  

r . Freeport  

7.4 

50,000.000 

10,100,000 

— 

38.700.000 

5,000,000 

00 

CO 

15 

15 

7fi 

24-50 

60,700,000 

43,700,000 

R'^bin.oon  Town.sliip  Area  Ifl.n  .sqir're  mhes 


P ttsburgh  .. 

6.0 

34,700,000 

30,000,000 

.3,300,000 

90’ 

10 

64-68 

\ 

Scott  Township 

Area  13.0  square  rnile.s 

Pilt'-lmrgh  

10.2 

00,600,000 

4,8,200,000 

10.000.000 

90 

10 

62-63 

Sha’or  I’ownship 

Area 

12.5  .'•qnar'^  milc^ 

r.  Freeport 

0.0 

7.000.000 

3,500,000 

ro 

15 

24-.30 

Snowden  Town'liip 

Area  lO.”  square  miles 

Pprlc^bonn 

0 <> 

000.000 

2,970,000 

i:0 

15 

20 

Pitt.‘'burgh  

7 ■' 

.1.1 . ,ir>o  ono 

i(]..5nn.ot)n 

2'A^On.n'^O 

no 

10 

66-72 

1'.  Pi'eenort  . . 

10.2 

25,009.000 

— 

18.000,000 

GO 

1.5 

21-.36 

Total 

7S‘  ono.oro 

if;,5r-o.oon 

.38,. 570,000 

Snuth  Payette  'I'own.^^hin 

Area  21.3  .square  mi!e.« 

Pittsburgh 

19.0 

108.500,000 

sfi,.5on,noo 

17,8-00,090 

90 

10 

89-6S 

Rniith  Ver.saille.s  Tnwnslvp 

Area  .0  souare  niilo.s 

.2 

2.400,000 

2,400,(1(10 

no 

. ..  . . __ 

Springdale  'rownshi])  Area  4.2  square  mile.s 


Th.  Freeport | 

4.2 

28,700,000 

11,600,000 

13,000,000 

90  1 

15 

76 

ALLEGllKNY  G(  )i:XTY 
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Coal  rcsourcen  in 

All<’</hcnii  Coinitij  hjj  lotcn-'-ihip-'^ — Coitl  i a iicil 

Bed 

Work- 

able 

Area 

(Sq.  Jli.) 

al 

deposit 

Miiidl  out  Aiiiu-al'lc  'I'li.ck- 

aiid  lost  1 Kccoveiablt  ^ tier  (.’eiil  i loss  | n;‘ss 

per  eeiil  (tiic'hes) 

Stowe  Townsliip 

Area  8.7  square  inili  s 

Pittsburgh  

.0 

;a,SO<i,OlfJ 

'll 

2,3(XI,0U0  , KIO.UUU  9U  tU  j i,4 

Union  and  'V'ost  liiberty  Town.sliip 

A.-ea  4.;;  square  jniies 

Bedstone  

. i.  i.  liurgh  

3.3 

3.S6 

5,StO,OtlO 

13,()23,OCO 

8,500,000 

4,-t55,mj0 

5,1'->3,UC10 

IKJ 

irj 

]U 

20 

10,5(13,000 

b’.aOD.UOO 

lJwTS,0U0 

t pper  St.  Clair  Towiishi|> 

Area  11.0  squai".'  miles 

Pittsburgh  . - 

10.(1 

02,500,000 

20,900,000 

33,000,000 

yo 

10 

V ersailles  Township 

Area  12.2  square  iiiilns 

Pittsburgh  . 

L . Freeport 

. o 

8.2 

1,800,000 

39,200,000 

1,800,000 

2:j,oOU,u<io 

70 

15 

7') 
34-,, 0 

Total  

41,000,000 

1,  ,800, 000 

23,200,000 

West  Deer  Township  . Aron  L9.3  fiiuiu-o  inilos 


Th.  Freeport  

U.  FTeeport 

27.0 

1.8 

lS4,fl(K),0(KI 
8, 400, (’00 

21,800.000 

400,000 

124,.j0t).0()0 
0.100. 040 

!HI 

00 

If) 

1-3 

70 

Total  - . 

193,000,000 

22,200,000 

130.000,000 

; 

^Vilkins  Township Aron  7.1  s(|Uaro  iniio- 


Pittsburgh  

U.  Freeport  .. 

3.2 

7.1 

21 .800,000 
32. 300,  Of  K) 

20,500,9(10 

1,  (4(1, 00') 
19,2(40,000 

!0 

70 

10  ! 7(1 

15  j 36-so 

Total  

— 

51.100,000 

20,50:).0'i0 

20,200,000 

IS 


COAL  RESOURCES  OF  PENNSYLVANIA 


ARMSTRONG  COUNTY 


By 

John  F.  Reese 


INTRODUCTION 

Arnisti-ong  Couiilv  contains  tlio  largest  resonrce  of  easily  access 
il)le  high  volatile  coal  in  the  State.  Locally  the  coal  is  high  in  sul- 
phur, hut  can  he  cleaned  hj'  washing.  After  the  high  volatile  coals 
in  'Westinoreland  County  have  been  exhausted,  Armstrong  County 
coals  will  have  ninch  greater  demand  for  use  in  gas  manufacture. 

Armstrong  County  has  ap])roximately  twenty  coal  beds,  two  of 
viiiich,  the  Tapper  Free])ort  and  the  Lower  Kittanning,  have  great 
value  in  large  areas. ^ The  Upper  Kittanning,  Lower  Freeport,  Pitts- 
burgh and  Brookville  beds  are  mineable  in  more  restricted  areas. 
The  coals  are  regular  in  thickness,  uniform  in  quality,  and  can  be 
easily  mined  by  drift  or  slope  at  almost  every  point. 

At  the  piH'sent  time,  three-fourths  of  the  mining  is  along  the  bank 
of  Allegheny  River  and  its  lai-ge  tributaries.  In  several  town- 
shi])s  the  coal  is  practically  untouched  by  mining. 


COAL  BEDS 

Aiausti-ong  County  has  six  coal  beds  that  ai-e  now  of  economic 
interest.  In  order  of  present  importance  as  ship])ing  coals  they 
are:  the  Ui)[)er  Free[)ort,  iajwer  Kittanning,  Upper  Kittanning, 
Lower  Freepoid,  Pittsbin-gh,  and  Brookville. 

I'ppvr  Freeport  coul.  The  (‘xtensive  development  and  outcrop 
of  this  lied  throughout  the  county  have  furnished  many  measure- 
ments of  its  thickne.-is,  which  has  made  possible  an  accurate  estimate 
of  quantity. 

The  percentage  of  recovery  in  this  bed  is  governed  by  the  sequence 
in  which  the  Upiier  and  Lower  Freeport  coals  are  mined.  If  the 
Lower  Fi'ceport  bed  is  worked  first  and  ])illars  are  drawn,  the  over- 
lying  rocks  will  cave  and  bri'ak  the  Upjier  Freeport  bed,  thereby 
causing  a ])ai'tial  and  in  many  places  coiujdete  loss  of  that  coal. 

'Idle  Up])er  Fi-ee]a)rt  bed  contains  the  second  largest  resonrce  with- 
in the  county,  and  is  tlie  largest  producer,  yielding  more  than 
3,500,000  tons  annually. 


ARlNrSTROXG  COT^NTY 
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Lower  Kitfanoing  coal.  Tlironglioiit  the  townships  in  the  northern 
luilt  ot  the  county  where  this  coal  outcrops  a fair  (pianlity  of  in- 
formation as  to  ils  thickness  and  persistency  is  availal)le.  In  the 
townships  in  tin*  southern  half,  data  arc*  ineaLi'er,  and  a <i,eneral 
average  inised  on  thickness  in  snironnding  areas  was  assumed,  and 
a low  percentage  of  recovery  allowed  hecanse  the  extent  and  thickness 
of  this  bed  are  not  accurately  known. 

This  i>ed  contains  the  greatest  coal  resource  within  the  county,  and 
ranks  second  in  production  with  a total  of  over  1,. “)()(), 0(H)  tons  an- 
nually. 

Upper  Kittanning  coal.  Little  information  as  to  the  extent  and 
thickness  of  this  bed  is  available,  except  from  its  recognized  outcrop 
and.  the  developments  i’l  a few  localities.  This  bed  is  exiremely 
variable  in  section  and  thickness.  It  attains  great  height  in  local 
troughs  or  cliannels  llOO  to  300  yards  in  width,  and  thins  to  IL’  inches 
or  less  at  the  trough  limits.  It  is  known  as  the  “Pot  Vein”  because 
of  this  peculiarity.  The  Upper  Kittanning  bed  in  these  troughs  is 
a caunel  coal,  with  21  inches  and  less  of  bituminous  coal  under  the 
cannel.  Where  available  measurements  show  sufficient  thickness 
for  mining,  the  presence  of  small  workable  areas  contiguous  to  the 
place  of  measurement  were  assumed.  The  quantity  of  coal  Avas 
computed  from  the  average  thickness  of  the  bed  in  that  vicinity. 
A loAv  percentage  of  recovery  has  Iteen  adopted,  owing  to  Ihe  ex- 
treme variation  in  persistency  and  extent. 

The  Upper  Kittanning  coal  is  lifth  in  size  of  resource  in  the 
county,  and  ranks  third  in  production  with  a total  of  over  3(H), 000 
Ions  annually. 

Lower  Freeport  coal.  A fair  number  of  measurements  of  the 
tlhickness  of  this  coal  are  available  from  its  outcrop  and  develop- 
ment, making  possible  a fairly  accurate  computation  of  <piaulity. 

Little  is  knoAvn  as  to  its  extent  and  tliickness  in  large  areas  and 
a general  average  based  on  thickness  in  surrounding  areas  was  used 
to  calculate  (he  i-ecoverable  tonnage. 

A low  peu'centage  of  recovery  was  adojded  for  (his  reason,  and 
also  because  of  the  genei’al  “faulty”  condition  of  the  ImmI  where  it 
is  mined. 

The  Low(‘r  Fi-eepoid  coal  is  third  in  size  of  resource  within  the 
county,  and  ranks  foui-tli  in  production  with  a total  of  over  2(HI,(HH) 
tons  annually. 

Pittsljwrgh  coal.  The  extensive  development  and  long  outcrop  of 
this  bed  fmmish  a fail-  number  of  measurements  of  its  thickiiess, 
thus  making  possible  a i-elialde  com]»ntation  of  (pmntity. 

Owing  to  lack  of  knowhMlge  of  the  extent  and  jiersistencv  of 
coals  not  mentioned  herein,  the  Pittsburgh  bed  is  cousidei-ed  as  sixth 
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in  size  of  resource  within  the  county.  It  is  flftli  in  production,  with 
a total  of  over  120, OOP  tons  annually. 

/{rookrillc  (<)<il.  This  hed  has  economic  importance  in  eight  town- 
ships, all  of  which  are  in  the  Mahoning  basin.  Little  information  as 
to^  extent  and  jiersistency  of  this  coal  is  availalde,  therefore  the 
computations  for  these  townships  are  based  upon  general  average 
thicknesses,  to  accord  with  measurements  in  adjoining  areas.  A low 
])ercentage  of  recovery  has  been  adopted  for  this  reason. 

The  best  available  information  indicates  that  this  bed  is  fourth  in 
size  of  resource  within  the  county,  and  ranks  sixth  in  production 
with  a total  of  over  S,500  tons  annualljx 


COAL  KE SOURCES 

The  reliability  of  the  average  thickness  of  the  coals  used  in  the 
coni])utatioii  of  tonnage  decreases  for  the  beds  in  the  order  follow- 
ing; Rittsbui'gh,  Upper  Freet)ort,  Lower  Kittanniug,  Lower  Free- 
port, Uppei-  Kittanniug,  and  Rrookville.  The  tigures  for  the  Pitts- 
burgh bed  ai'e  coTiservative  and  jn-obably  reliable,  but  the  figures  for 
for  the  Ili'ookville  coal  may  be  mucli  too  small  or  many  times  too 
large. 


Coal  rcHOurccH  in  Aniiftfronff  Coanfy 


Bed 

Original  deposit 

Mined  out  and  lost 

Recoverable 

Pittsburgh  , __  

17,500,0ri0 

13,91:0,000 

2,800,000 

943,000,(0.1 

.387,100,000 

69.900.000 
1,001,000,000 

87.300.000 

1,288, .‘^0,000 
C07, 000,000 

00,350,000 

5,fK;0,(XK) 

4,500,000 

131,500,000 

1,. ^1,200. 000 

23,510,000 

10.5,200,000 

30,000 

3,750,700,000 

107,290,000 

2,491,100,000 

ARMSTRONG  COUNTY 


•_*1 


Suiitiiiari/  of  rccovcnthlc  coal  ia  Ariiisfrong  County 


Tuwushiii  or 
Boro. 


I'ittsliurtrh  U.  f re.  I'ort  J..  i’re  port  C.  Kiltiin-  J,.  Kiltiin-  Brookvilie 

iiins  uiiis 


Brthel 

- 

•■;4,4  :o,(  00 
26,4(.0,00y 

11.300.000 

33.100.000 

CownDsiiaii:  Gfk 

li5, 460,000 

34.100.000 

25.400.000 

(iilpin 

Movev 

Ki.-kimliictas 

Kifl-nnninjf 

1,100,CX,0 

106,2uO,C00 

65,8X0,000 

900,000 

18.400.000 

30.700.000 
37,100,600 

iladison  - 

ilahonins 

-ilanoi-  - . 

N.  iSurtalo 

Parks 

:i0,400,000 

15.100.000 

2.90.1.000 
101,800,000 

13.600.000 

8.500.000 
52,000,000 
47,2(.)0,000 

33.500.000 

18.700.000 

4.100.000 

43.800.000 

9.700.000 

Perry 

Pine  

- 

Plum  Creek  . 

Rayburn  . 

Redbank  . _ _ 

Scutii  Bend 

S.  BiuTalo 

.Sugar  Creek 

Valley 

Wasb'ngton' 

WavQp 

V.  Franklin  . 

1,700,C(» 

Total  _ . 

2,800,000 

943,000.000 

1., 0.0.0  0 
iy,(jOci,u<.>o 


77,7  0, coo 
Sj,0\0,000 
l,;Oo,iW 


16,CC0,000 


:o.4oo,too 

l.S.iCO.OOO 

rO,700,ftX) 


2,90O,C00 
<2, 000, OCX) 
10,400,0X0 
7,4CO,COJ 
ir>.oOC»,[XO 
1,000,000 


13,700,CX» 

.3,100,CX'O 

2.5,000,000 

11,300,0^0 


357,100,000 


1, MW, 000 
3,000,0^0 


15,:X.O,OOj 

1.000,000 

5,;;oo,to.o 


: 4,.'.;0  ,C0J 
51,300,000 
iu,7oo,ooo 
3j, 000,000 
1.  4,  00,000 
53,^00,000 
37,000,000 


7,000.100  * 
L,010,COJ 


i,coo,oaj 


17.000. 000 

00,000,000 

13.000. 000 
12,600,000 


4,4  0,000 


900,0-00 


1,300,CX)0 


3.2X).l00 

2.3(0,000 

4,000,«0 

12,300,000 

1,300,000 


30.200.000 

60.900.000 
22,^.},  000 
15,700.030 

4.400.000 
71,7,0<.>,0OO 

16.200.000 

31.000. 000 

9.10.1.000 
5S,;XX).0.X) 

66.000. 00X1 
17.200,CHO 
.34.100,000 
61.600,000 
29,700,000 


69,900,000  1,001,000,000 


16,000, 000 


9.9iO,(C0 


1,000,(.0) 


3,300,1.00 

12,400.000 


3,000.000 


5,200,000 


:34, 000,0.0 


87,300,000 


Coal  rcaoio'ces  in  Arrnstyony  Coioity  hi/  tounisliips 


Work- 

Original 

Mined 

^lining 

Alining 

Thick- 

Bed 

able  Area 

Deposit 

out 

Recoverable 

per  cent 

loss 

ness 

(Sq.  Mi.) 

and  lost 

per  cent 

(Inches) 

Bethel  Township 

Area  16.1  srjuare 

miles 

C.  Freejiort  

12.2 

45,700,0.0 

7. 000. TOO 

34,40-0. 1 00 

fO 

1.5 

38-4-2 

L.  Freeport  _ , 

").4 

IP.-lOfJ.fOt) 

200.  fvO 

13,(  OO.OfK'r 

80 

15 

30-40 

L.  Kittanning  ___ 

10.1 

50,801.000 

3XX),000 

.34,:»1,OCO 

sO 

1-5 

32-42 

Total  

11.5,900,000 

7.500,000 

.■=1.700,000 

Bogg.s  Townsliip 

Area  24.0  square 

miles 

C.  Freeport  .. 

10. o 

.34,600,000 

23.400,000 

90 

15 

2S-4S 

L.  Freeport 

10.7 

2S,9CO.OXK) 

19,600.060 

SO 

lo 

30-4-4) 

C.  Kittanning  

1.0 

3.700.000 

1.8^0.  COO 

(0 

15 

0-48 

L.  Kittanning 

IS.S 

75,900,0<XI 

40.0,000 

.51.300.000 

80 

15 

(>-4.S 

Brookvilie  - 

10.4 

35.300,000 

18, 000, 0X0 

00 

15 

OMS 

Total  - - - 

178.400,000 

400,000 

117,100.000 

Bradys  Bend  Township 

Area  14.0  square 

mile.s 

C.  Freeport  

5.5 

20,900.000 

4,100,000 

12.?410,000 

90 

15 

18-60 

r.  Kittanning 

1.8 

7,200,000 

S.i’OO.OOO 

60 

15 

0-60 

L.  Kittanning  ___ 

S.2 

32,500,000 

5,400,060 

20.700,0(0 

90 

15 

30-43 

Total  - 

60, 600,  too 

9,500,000 

37,11X1.000 
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Coal  resources  in  Armstrong  County  hy  toionsldps — Continued 


Bed 

Work- 
able Area 
(Sq.  Mi.) 

Original 

Deposit 

Mined 

out 

and  lost 

Recoverable 

Mining 
per  cent 

Mining 

loss 

per  cent 

Thick- 

ness 

(Inches) 

Burrell  Township 

Area  22.1  square  miles 

11.5 

43.300.000 

58.700.000 

33.100.000 

30.900.000 

GO 

15 

0-42 

L,  Kittanning 

21.0 

80 

15 

28-36 

Tntfil 

102,000,000 

73,000,000 

• 

Cowanshannork  Township  Area  53.8  square  miles 


U.  Freeport  

1:1.7 

183,200,000 

19,200,000 

125,400,000 

90 

15 

24-70 

L.  Freeport  _ 

41.0 

132,300,000 

1,600,000 

77,700,000 

80 

15 

28-60 

U.  Kittanning 

7.3 

30,100,000 

15,300,01,0 

60 

15 

0-96 

J,.  Kittanning 

50.4 

153, (XX), 000 

_ 

104,600,000 

80 

15 

24-36 

Brookville  - 

7.2 

10,500,000 

0,900,000 

60 

15 

0-60 

S10,000,(X!0 

20,800,000 

332,„00,0(X) 

East  Franklin  Township  Area  33.3  square  miles 


U.  Freeport  - - 

12.3 

45,700,000 

1,100,000 

34,100,000 

90 

15 

0-48 

L.  Freeport  

13.9 

52,400,000 

400,000 

35,300,000 

80 

15 

0-60 

U.  Kittanning 

L.  Kittanniug 

1.2 

5,100,000 

83,700,000 

2,600,000 

59,800,000 

60 

15 

0-60 

30-(i0 

23.8 

4, .500, 000 

90 

15 

185,900,000 

6,000,000 

131,800,000 

(lilpin  Township  Area  17.6  square  miles 


C.  Freeport 

Jy.  Freeport 

U.  Kittanning 

L.  Kittanning 

13.0 

1.0 

3.0 

17.6 

46,6X10,000 

2,700,000 

10,800,000 

55,700,000 

13,330,000 

1,800,000 

300,000 

25.400.000 
1,800,000 
5,300,(00 

37.600.000 

90 

SO 

70 

80 

15 

15 

15 

15 

36-40 

0-S6 

0-42 

2&-42 

Total  

115,800,000 

15,400,000 

70,100,000 

Hovey  Township 


Area  3.0  square  miles 


Brookville  1 

.5 

1,600,060 

1 

1,000,000 

80 

15 

0-40 

Kiskiminitas  Township  Area  42.7  square  miles 


Pittsburgh 

1.5 

10, .300, 000 

8,900,000 

1,100,000 

90 

15 

60-80 

P.  Freeport  _ — 

.33.7 

140, 100,  (XX) 

1,200,000 

106,200,000 

90 

15 

34-48 

U.  Kittanning 

4.0 

12,900,000 

1,100,000 

7, (XX), COO 

70 

15 

0-30 

1..  Kittanning  — 

12.0 

30,200,000 

10,000 

17,900,000 

70 

15 

0-36 

193,500,000 

11,210,000 

1.32,200,000 

Kittanning  Township  Area  31.8  square  miles 


U.  Freeport 

L.  Freeport  

U.  Kittanning  ... 
L.  Kittanning  ... 

23.4 

9.0 

1.2 

31.8 

80,100,000 

24,300.000 

4,000,(X)0 

102,!)CO,000 

10,000 

65.800.000 
16,500,600 

2,(X>0,000 

60.900.000 

90 

80 

60 

70 

15 

15 

15 

15 

0-.50 

0-30 

0-36 

30-36 

Tnfnl 

21fi,H00,WK) 

10,000 

145,200,000 

ARMSTK()N(;  COUNTY 
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Coal  resources  in  Arnislrong  Connijj  hij  iownshigs — Continued 


Work- 

Original 

Alineci 

Mining 

Thick- 

Bed 

able  Area 

Deposit 

out 

Recoverable 

per  cent 

loss 

ness 

(Sq.  Mi.) 

and  lost 

per  cent 

(Inches) 

JIadison  Township  Area  31.8  square  miles 


U.  Freeport  

L.  Kittanning 
Brookville  

.3 

7.1 

2.0 

1,100,  (KJU 

211, 000,  (too 
6,400,000 

20.000 

000,0(K> 

18,000,000 

3,800,000 

00 

fiO 

70 

1.5 

15 

T5 

0-50 

O-l.s 

0—36 

36-,5L!0,000 

5,120,000 

22,700,000 

— 

Mahonins-  Township  Area  25.7  square  miles 


U.  Freeport  . — 

7.7 

29,000,000 

5,500,000 

18,400,000 

00 

15 

3<l-48 

L.  Freeport  - --- 

6.0 

18,900,000 

1,300,000 

10,400.(HJO 

70 

15 

0-54 

U.  Kittanning 

1.0 

3,800,000 

1,200,000 

1,. 500,  coo 

70 

15 

0-1 14 

L.  Kittaiining 

0.0 

17,400,060 

900,000 

12,600,000 

90 

15 

0-36 

6.1 

21,000,000 

12,100,000 

70 

15 

0-40 

00,700,000 

8,900,000 

55,300,000 



Manor  Township  Area  18.7  square  miles 


U.  Freeport  -- 

10.9 

41,700,000 

1,. 500, 000 

30,700,000 

90 

15 

36-72 

L.  Freeport - 

10.0 

27,000,000 

200,000 

18,200,000 

80 

15 

0-3<i 

L.  Kittanuing 

18.0 

58,300,000 

600,000 

39,200,000 

80 

15 

30-36 

'Pnf-Ml 

127,000,000 

2,300,000 

88.100,000 

North  Buffalo  Township  Area  27.2  square  miles 


U.  Freeport 

13.8 

40,200,(K10 

600,000 

37,100,000 

90 

15 

0-48 

L.  Freeport  ..  . 

9.0 

31,300,000 

800,000 

20,700,000 

80 

15 

0-00 

U.  Kittanning 

2.0 

8,600,000 

4,400,000 

60 

15 

0-60 

I..  Kittanning  ___ 

26.0 

92,000,000 

2,300,000 

00,900,000 

SO 

15 

36-60 

Total 

181,100,000 

3,700,000 

123,100,000 

Parks  Township 

Area  14.2  square  mi'es 

U.  Freeport  - - - 

11.4 

40,800,000 

1,000,000 

.30,400.000 

90 

15 

34-42 

L.  Kittanning 

14.2 

37,-800,000 

22,i)00,000 

70 

15 

31-32 

Total 

78,600,0(!0 

1,000,000 

52,900,000 

Perry  Township 

Area  15.9  square  miles 

4.7 

19,8^)0.000 

15,100,000 

00 

15 

42-54 

L.  Kittaiining 

0.6 

28,400,000 

800,009 

18,700,009 

80 

15 

0-42 

Total 

48,200,000 

800,000 

33,800,000 

- __ 

Pine  Township  Area  .".0  S(iuarp  miles 


U.  Freeport  . .. 

1.4 

3.900.000  40,000 

2,900.000 

90 

15  1 24-46 

L.  Freeport  

1.2 

4,300,000  

2,900.000 

80 

J5  (M2 

L.  Kittanning 

2.. 3 

6,000,000  

4.400,009 

80 

is  28-48 

Brookrille  _ - 

1.7 

5,000,000  

3,000,000 

70 

15  1 0-36 

Total  

19,800,000  40,000 

13,200,000 

1 
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Co((l  resources  in  Ariiistrojtg  County  Ijy  to-wnships — Continued 


Work- 

Original 

Mined 

Mining 

Mining 

Thick- 

Bed 

able  Area 

Deposit 

out 

Recoverable 

per  cent 

loss 

ness 

(Sq.  Mi.) 

and  lost 

per  cent 

(Inches) 

Plum  Creek  Township  Area  43.5  square  miles 


. Freeport  „ 

. Freeport 

. Kittanning 

. Kittanning 

^5.0 

A 

41.0 

13.3.. 5(K),000 

120.000. 000 
1,500,000 

120,200,000 

400,000 

101,800,000 

83,000,000 

900,000 

71,500,000 

* 90 
SO 
70 
70 

15 

15 

15 

15 

30^8 

0-58 

0-48 

24-36 

Toti^  - - 

375,800,000 

400,000 

256,200,000 

Rayburn  Township  Area  13.4  square  miles 


U.  Freeport  - -- 

L.  Freeport 

I,.  Kittaiining  ___ 

5.7 

4.7 
y.i 

31.100.000 

15.400.000 

25.200.000 

3.200.000 

1.300.000 

13.000. 000 

iu,4o;»,ooo 

10.2.0. 000 

90 

SO 

80 

15 

15 

15 

30-d8 

0-86 

Total  — — 

01,700,000 

4,i500,000 

40,200,000 



Reclbank  Township  Area  35.8  square  miles 


U.  Freeport  

3.0 

11,500,000 

300,009 

8,509,000 

90 

15 

40-48 

L.  Freeport  - 

3.7 

13,000,000 

500,000 

7,400,000 

10 

15 

0-54 

U.  Kittanning  ___ 

.6 

2,200,000 

1,300,090 

70 

15 

0-144 

L.  Kittanning  — 

15.8 

45,900,000 

300,000 

31,000,000 

80 

15 

24-40 

Brookville  - 

3.3 

8.900,000 

5,200,000 

70 

15 

0-30 

81,500,000 

1,100,000 

53,400,000 

% 

South  Bend  Township  Area  22.8  square  miles 


Pittsburgh 

U.  Freeport  

L.  Freeport 

L.  Kittanning  — _ 

1.4 

IS.O 

7.1 

0.0 

7,200,000 

68.400.000 

24.400.000 

15.300.000 

5,000,000 

.300,000 

1.700.000 
52,000,000 
16,500,000 

9.100.000 

90 

90 

80 

70 

15 

J5 

15 

15 

58-94 

30-!6 

0-52 

24-32 

115,300,000 

.5,300,000 

70,300,000 

South  Buffalo  Township  Area  30.0  square  miles 


U.  Freeport 

L.  Freeport  

L.  Kittanning 

19.3 

.6 

.30.0 

63.000. 000 
1,600,000 

98.100.000, 

1,300,000 

47.290.000 
1,000,000 

58.300.000 

90 

.80 

70 

15 

15 

15 

24-42 

0-JS 

36-44 

102,700,000 

1,300,000 

100,500,009 

Sugar  Creek  Township 


Area  27.1  square  miles 


U.  Freeport  - -- 
IK  Kittanning  --- 
L.  Kittanning  - — 

1.3.7 

1.0 

23.6 

51.700.000 
5,-500,000 

97.200.000 

— 

39,500,000 

3,200,000 

06,000,000 

90 

7o 

80 

15 

15 

15 

1 

I 

1 

1,54,400,000 

108,700,000 

Valley  Township  Area  1-5.0  square  miles 


U.  Freeport  _ 

L.  Freeport 

U.  Kittanning 

L.  Kittanning 

7.0 
7.8 

1.0 
9.5 

24..  500. 000 
23,100,000 

4,000,000 

29.000. 000 

15. 700.000 

13.700.000 
2,300,000 

17.200.000 

90 

70 

70 

70 

15 

15 

15 

15 

24-48 

0-36 

0-48 

30-48 

80,600,000 

51,900,000 

AltMSTllOX(;  C’OL’XTY 


Coal  resources  hi  Annsironij  Couutij  hij  ioiciisliips — Couthiued 


Work- 

Original 

Jlineil 

1 Mining  i Mining 

Thick- 

Bed 

able  Area 

Deposit 

out 

Recoverable  j iK'r  cent  ; loss  | 

ness 

(Sq.  ili.) 

and  lost 

1 per  cent 

1 i 1 

(Inches) 

Washington  Township  Area  23.2  square  miles 


U.  Freeport  

1.4 

5,400.000 

f 

_|  4,100,000  1)0 

15 

0-48 

L.  Freeport 

1.6 

5,:^oo,ooo 

' o, 100,600  70 

15 

0-4s 

U.  Kittanning 

2.3 

S,  200, 006 

400,000  , 4, two, 060  lO 

15 

O-tiO 

L.:  Kittanning 

11.1 

45,300,000 

700,0X1  , 34,100,000  90 

15 

40.50 

61,200,000 

1,100,000  1 45, 900, 01:0  

Wayne  Township 


Area  'Iti.t  square  aiiilis 


U . Freeport  

L.  Freeport 

U.  Kittanning 

L.  Kittanning 
Brookville  

15.9 

14.0 
8.0 

34.3 

23.0 

6.;,  900,  OX) 
i;;,  100, 000 
21,ti00,0tw 
108,(X)0,0<X) 
67,500,000 

10,000 

48.800.000 

25. 600,  (WO 

12.800.000 

61.600, (XW 
34,000,000 

90 

70 

70 

70 

60 

15 

15 

15 

15 

15 

42-52 
0-:  6 
0-6.) 
0-48 
0-72 

Total  

304,700,000 

10,000 

185,800,000 

West  Franklin  Township  Area  26. U square  miles 


U.  Freeport  

3.9 

13,000,000 

300,000 

9,709,000 

90 

15 

38-50 

4.4 

19,0({0,(;00 

11.3(X>,C00 

70 

U.  Kittanning  ... 

.6 

2,.300,00(.) 

1, 300^000 

7o 

15 

o-w 

L.  Kittanning 

14.4 

44, CO!), 000 

300,000 

20,7(0,000 

80 

15 

24-44 

Total  

78,300,000 

600,000 

52,000,000 
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COAL  RESf)URCES  OF  PENNSYLVANIA 


BEAVER  COUNTY 


By 

James  D.  Sisler 


INTRODUCTION 

Beaver  County  is  a small  producer  of  bitumiuous  coal.  The  coal 
beds  occur  with  clays  which  are  valuable.  Clay  mining  is  one  of  the 
largest  iiidnstries  of  the  county.  In  nnmerous  places  where  clay 
is  mined  the  overlying  coal  is  also  recovered.  The  coal  beds  vary 
much  in  thickness  and  quality,  and  their  mineable  areas  are  not 
persistent. 

The  mineable  coal  beds  occur  entirely  within  the  Allegheny  group 
with  the  exception  of  a small  area  of  Pittsburgh  coal  in  the  south- 
eastern part  of  the  county  which  occurs  in  the  Monongahela  group. 
The  occurrence  of  the  coal  beds  has  been  discussed  at  length  in 
Bituminous  Coal  Fields  of  Pennsylvania,  Part  II. 


COAL  BEDS 

Beaver  County  has  three  coal  beds  that  are  of  valuv  as'  shipping 
coals  at  the  present  time.  They  are  the  Lower  Kittanning,  Middle 
Kittanning,  and  Upper  Freeport.  The  Pittsburgh  bed  has  been 
mined  almost  entirely  for  local  use. 

lirookville  coal.  The  Brookville  has  a limited  outcrop  in  Beaver 
County.  It  is  mined  at  only  a few  points,  and  this  fuel  is  used 
locally.  In  most  of  the  county  the  coal  is  either  below  drainage  or 
covered  with  glacial  drift. 

Lower  Kittanning  coal.  This  bed  is  the  best  commercial  bed  in 
the  county.  Almost  four  million  tons  of  coal  have  been  mined  from 
this  bed,  principally  in  conjunction  Avith  clay  mining.  It  ranks  first 
as  a commercial  coal  and  also  first  in  recoverable  tonnage. 

The  Lower  Kittanning  has  a maximum  thickness  of  H feet  I 
inches  in  Beaver  County.  It  averages  approximately  2 feet.  If  is 
lenticular  and  high  in  sulphur,  particularly  so  east  of  Beaver  River. 
On  Raccoon  Creek  the  bed  ranges  from  2 feet  to  2 feet  .3  inches 
thick.  It  contains  rather  thick  and  numerous  shale  and  bone  part- 
ings. Westward  along  Ohio  RiAmr  these  same  characteristics  are 
present.  East  of  Ohio  and  Beaver  rivers  the  Lower  Kittanning, 
ranges  from  12  inches  to  2 feet  0 inches  thick  and  is  usually  clean. 
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III  the  viciniry  of  Houvor  Falls  the  coal  avcraffcs  2 feel  <>  iiiclit's 
thick  and  is  usually  clean,  Yitli  llie  exception  of  a local  ])artin'^ 
1 incli  thick  near  the  top.  This  is  characteristic  of  the  bed  in  the 
townships  Itordering  Beaver  Biver.  In  South  Beaver  Township  the 
coal  has  a maximum  thickness  of  d feet  4 inches,  hut  the  average 
is  much  less.  The  Lower  Kittanning  is  thin  in  Darlington  townshi]). 

JilichJle  Kittanninff  coal.  This  hed  has  been  mined  to  a very  small 
(‘xtent  in  Beaver  County.  It  stands  third  in  size  of  reserve  and 
fourth  in  iirominencc  as  a producer. 

In  Greene  Township  the  IMiddle  Kittanuiug  ranges  from  12  inches 
to  2 feet  G inches  thick.  It  is  clean.  In  Moon  and  Doughei-ty  town- 
ships it  is  either  thin  or  entirely  absent.  In  the  vicinity  of  Beavei' 
Falls  in  Brighton  Township  it  is  also  extremely  thin.  In  Industry 
Township  it  averages  15  inches  thick,  and  in  Dougherty  13  inches. 
In  North  vSewickley  Township  it  varies  much  in  thickness  and  physi 
cal  character.  In  Big  Beaver  Township  the  coal  is  locally  of  mine- 
able thickness,  averaging  2 feet  G inches.  In  the  other  townshi])s 
of  Beaver  County  its  occurrence  is  very  sporadic. 

Loicer  Freeport  coal.  The  Lower  Freeport  is  thin  in  Beaver 
County,  averaging  less  than  15  inches  thick.  Although  it  is  locally 
much  thicker  it  is  lacking  in  many  localities.  It  is  bony  and  impure 
where  thickest.  In  Greene  Township  the  coal  locally  averages  .3  feet 
thick  and  is  entirely  clean.  The  same  thickness  is  present  locally 
in  Beaver  Township.  In  Patterson  Township  the  coal  averages  2 
feet  7 inches  thick  in  an  extensive  area  and  is  entirely  clean.  Oppo 
site  Beaver  Falls  the  bed  is  an  impure  cannel  4 feet  thick.  Oii 
Blockhouse,  McKinley,  Brady,  and  Two  Mile  imns,  Baccoon  Creek, 
Island  Bun,  and  Brush  Bun,  the  coal  is  good  and  regular  in  thick- 
ness, ranging  from  12  inches  to  2 feet  G inches  thick. 

The  Lower  Freeport  has  not  been  mined  commercially  in  the 
county.  It  is  fourth  in  size  of  reserve. 

Upper  Freeport  coal.  The  Upper  Freeport  is  the  most  imjmrtant 
coal  in  the  county  although  it  is  more  irregular  and  lenticular  here 
than  in  adjoining  counties.  It  is  not  persistent  and  ranges  from  G 
inches  to  5 feet  thick.  Where  thickest  it  has  G to  8 inches  of  impure 
shaly  top  coal,  and  the  main  bench  of  good  coal  is  2 feet  5 inches 
to  3 feet  thick.  In  the  northern  part  of  the  county  it  is  4 to  5 feet 
thick.  The  Upper  Freeport  has  been  mined  extensively  in  the  west- 
ern part  of  Beaver  County  and  shipped  as  a gas  coal.  It  has  a 
persistent  thickness  of  4 feet  G inches  and  is  divided  into  4 benches 
by  thin  shale  partings.  South  of  Ohio  Biver  and  east  of  Baccoou 
Creek  the  coal  is  locally  thick  but  is  parted  with  much  shale  and 
bone.  The  Upper  Freeport  is  lenticular  south  of  Ohio  Biver  and  Avest 
of  Baccoou  Creek,  raugiug  from  IG  inches  to  nearly  7 feet  thiek. 
It  as  usual  contains  numerous  l)inders  and  pax’tings. 
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COAL  RESOURCES  OF  PENNSYLVANIA 


Tlu‘  greatest  thickness  of  the  Upper  Freeport  is  on  Jordan  Run, 
Rig  Reaver  Townshij),  where  the  t)ed  locally  averages  7 feet  6 inches 
thick  and  is  entirely  clean.  In  North  Sewickley  Townshij)  in  the 
vicinity  of  Tlionij)son  Rnn  mines  the  bed  is  4 feet  G inches  thick. 
The  coal  is  of  good  quality  and  the  partings  are  not  troublesome. 
In  Chij)|)ewa  Townshij)  in  the  vicinity  of  Darlington  the  Upper  Free- 
j)ort  ranges  from  J feet  4 inches  to  5 feet  6 inches  thick. 

In  Greene,  South  Reaver,  and  Ohio  townships  the  coal  seems  to 
he  j)ersistent  with  a thickness  of  3 feet  4 inches.  The  Upper  Free- 
j)o]'t  is  second  in  inij)ortance  as  a commercial  coal  and  second  also 
in  (jnantity  recoveral)le. 

rittshurjjli  codJ.  J'he  Rittsbnrgh  bed  occurs  only  in  Hanover  and 
lndej)endence  townshij)s.  It  averages  5 feet  thick  and  is  excellent 
coal  where  it  has  sufficient  cover  to  i)rotect  it.  Practically  all  of 
the  coal  from  this  bed  has  been  used  locally.  Its  value  as  a com- 
mercial producer  is  small  although  three  million  tons  remain  to 
be  recovered. 

The  Clarion  and  the  Upj)er  Kittanning  liave  snch  small  value  that 
they  have  not  been  considered  as  a resource  for  future  mining. 


COAL  RESOURCES 

The  reliability  of  the  average  thickness  of  the  coals  used  in  the 
comj)ntation  of  tonnage  decreases  for  the  beds  in  the  following 
order:  Louver  Kittanning,  Upper  Freej)ort,  Pittsburgh,  Middle  Kit- 
tanning,  Lower  Freeport  and  Brookville. 


Coal  resources  in  Beaver  Comity. 


ned 

Original  deposit 

Milled  out  and  lost 

Kecovcrable 

eitt.sburgli  --  

Upppr  Freeport  , 

6,210,000 

319.222.000 

107.030.000 
238,  KM,  000 
52(>,071,000 

64,800,000 

1,800,000 

2,000,000 

3,087,000 

171.511.000 

53.515.000 

123.213.000 

267.791.000 

32.400.000 

JOddle  Kittaniiing-  ..  

l.ower  Kittanning  

.300,000 

3,550,000 

'J'otal  - — — 

1,261,797,000 

7,650,000 

651,517,000 

BE  AVER  COL’XTY 
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tin muKinj  of  rccofcroble  coal  in  licuvcr  Coiiitti/. 


Township 
or  lioro.* 


iirookville 


Lower 

Kittanning 


Jliddie 

Kittanning 


Lower  Upper 

Freeport  Freeport 


I'ittsbnrgii 


JSig  Beaver  

Brighton  Boro-. 

Ohippewii  

Darlington  

Daugherty  

Keonoiny  __ 


2,5y2,0t;0 

T.T'^.liUO 

3,402,000 


Franklin 


(treene  

Hanover  

Harmony  

Hop(well  

Industry  3,210,000 

Independence  

Marion  

Moon  1,803,000 

Kew  Sewiekies'  

North  .Sewiekley-  6,i;00,000 

Ohio  — - 

Patterson  Hgts 

Pidaski  3,72(i,000 

llaccoon  3,r)37,000 

Kochester  ; 

(South  Beaver  — ■ 


8,180,000 

14.000. 000 

15.252.000 

12.680.000 

4.008.000 
14,7;50,C0<J 

8.008.000 

10.840.000 

27.000. 000 

143. 1.00 
12. 730, non 

7.068.000 

14.216.000 

4.133.000 

10.7.50.000 
30,!».'84,000 

7.407.000 

16.680.000 
,87.5,000 
778,  (XiO 

16.1.50.000 

720.000 

16.780.000 


10,602,000 

2,106,tKi0 


4,140,000 

2,916,600 

1S,2'75,0(X> 


2.025.000 

8.748.000 

6,y<»,o;)o 

2.260.000 
4,536,000 


3.726.000 

2.592.000 

8.262.000 
2,835,000 


1,782,000 


802,000 

3.321.000 

2.761.000 

5.199.000 

2.989.000 

5.978.000 

8.748.000 
26,::09,0J0 

24.381.000 
1,312,0110 
9. .701  0(  0 
6,2*10,000 

13.487.000 
.599,000 

5.994.000 

5.1 76.000 
695,  (KIO 

22.994.000 


2, 881, 00 J 

20li.o  0 


r.hiJO.iO'O 

2.916.000 

8.100.000 
1,782,000 
3,402,(H!0 


3,321,000 


10,, 890,1X10 
7, 61 4,  (MX) 


3,870,000 


16, 7.50, 1 KIO 
972,000 
7,260,000 


T'otal 


32,400,000 


267,791,000  123,213,000 


53,515,000 


171,511,000 


3,087,001 


■“Townships  organized  since  topograjihie  map  ivas  made;  Center  trom  part  of  Moon  townsliii). 
Potter  from  parts  of  Moon  and  Haccoon  townships 


rVp//  n'.soiil'crs  in  r ('oiinti/  hi/  toiniKhips 


Bod 

Work- 

able 

Area 

Original 

Mined  out 

Iteeoverable 

Per  cent  Average 
Recover-  thickness 

(Sq.  Mi.) 

deposit 

and  lost 

able  (inches) 

Big  Beaver  Township  Area  17.64  square  miles 


Brookville  - - 

I.oiver  Kittanning  . 

Lower  Freeport  ..  ..  . 

Upper  Freeport 

3.2 

0.2 

2.5 

1.1 

5.154.000 
16,.5(K),0C0 

4.0.50,000 

1.782.000 

200,000 

2.502.000 

8.180.000 
2,025,000 

802,000 

50 

50 

50 

45 

1*^ 

'ZO 

18 

IS 

27,. 576, 000 

200,000 

13,599,000 

Brighton  T’ownship  Ar-'a  22. .56  siinare  miles 


Brookville  - — - 

Lower  Kittanning  _ 

Lower  Froei)ort  . ... 

tH)P“r  Freeport  . 

8.2 

15.0 

1(1.8 

4.1 

14.700.000 

20.700.000 

17.400.000 
7,380,000 

500,000 

7, .380, 000 
14,600,000 

8.748.000 

3.321.000 

.50 

50 

-■() 

4.5 

20 
o ^ 

IS 

21) 

Total  --  - 

69,336,000 

500,000 

34,049,000 

Chippewa  Town.ship  Area  17.68  .square  raile.s 


Brookville 

1 ower  Kittanning  _ 

T ower  Freeport 

Upper  Freeport  . 

4.2 
12.0 

3.2 

0,804,000 

25.020.000 

13.032.000 
0,336,000 

500.000 

200.000 

3.402.000 
15,252,000 

6.966.000 

2.761.000 

50 

6.0 

50 

45 

IS 

24 

LS 

oo 

52,992,000 

700,000 

28,, 381, 000 
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(Joal  resources  in  Beaver  Couuiy  by  louviships — Vontinned 


Work- 

able 

Per  cent 

Average 

Bod 

Area 

Original 

Mined  out 

Itccoverable 

Recover- 

thickness 

(Sq.  Mi.) 

deposit 

and  lost 

able 

(inches) 

Darlington  Township 

Area  21.40  square  miles 

Lower  Kittanning  . . 

1.';.2 

2.5,700.000 

400,000 

12,680,000 

50 

21 

-IMiddle  Kittanniiig 

20  ,3^1,000 

10,692,000 

50 

18 

T/Ower  F-rPcporh 

3.1 

4,520,000 

2,2GO,OCO 

IS 

Upper  Freeport  

4.7 

10,152,000 

700,000' 

5,199,000 

55 

21 

61,816,000 

1,100,000 

30,831,000 

Daugherty  Township 

Area  11.20  square  niles 

T.ower  Kittanning  

f).? 

10,296,000 

300,000 

4,998,000 

50 

22 

2.6 

4,212,000 

21,106,000 

50 

18 

Lower  Freeport  __  

5.6 

0,072,000 

4,536^000 

50 

18 

Upper  Freeport  _ 

4.1 

G; 642, 000 

2,989,000 

50 

18 

30,223,000 

300,000 

14,629,000 

Kcononjy  Township  Area  21.90  square  miles 


I.ower  Kittanning  _ _ 

Upper  Freeport  

15.0 

8.2 

29.700.000  200,000 

1.3.284.000  

14,750,000 

5,978,000 

50 

45 

22 

18 

Total  

42,984,000  200,000 

20,728,000 

Franklin  Township  Area  17.20  square  miles 


Lower  'Kittanning  

Middle  Kittanning  _ 

8.2 

2.0 

3.2 

1.2 

16,236,000 

3.240.000 

5.184.000 

1.944.000 

100,000 

8,068,000 

1,620,000 

2.592.000 

8.748.000 

50 

50 

50 

45 

22 

18 

18 

18 

Lower  Freeport  

TTpppr  Freeport, 

Total  

26,604,000 

100,000 

21,028,000 

Greene  Township 

Area 

27.65  square  mi’es 

Lower  Kittanning 

22.1 

39,780,000 

100,000 

19,840,000 

50 

20 

Middle  Kittanning 

18.3 

39,528,000 

200,000 

21,6.30,000 

55 

24 

Upper  Fteeport  

17.4 

43,848,000 

26,309,000 

60 

28 

Total  

123,156,000 

300,000 

67,779,000 

H anover  'Township 

Area  42.83  square  miles 

30.0 

54,000,000 

27,000,000 

50 

20 

24.  G 

44,280,000 

22,140,000 

50 

20 

30.1 

54,180,000 

24,381,000 

46 

20 

Pittsburgh  

1.04 

5,616,000 

1,500,000 

2,88i;000 

70 

60 

158,076,000 

1,500,000 

76,402,000 

Harmony  Township  Area  4.49  square  miles 


lower  Kittanning  _ 

Upper  Freeport 

3.2 

1.8 

6.336.000 

2.916.000 

50,000 

3.143.000 

1.31.2.000 

50 

45 

22 

18 

9,252,000 

50,000 

4,455,000 
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Coal  resources  iu  Beaver  County  by  iowusliips — Continued 


Bed 

Work- 

able 

Area 

Ol’iginal 

Mined  out 

iteeoverable 

Per  cent 
Kocover- 

Average 

tliiekiibSS 

(ikl.  Mi. I 

deposit 

and  lost 

able 

t inches; 

Hop<*\vell  Township  Area  21.48  square  miles 


Lower  Kittanning 

14.2 

25,500,000 

100,000 

12,730,000 

50  ' 

20 

i.'A 

:<,u<L',uuo 

•1  (XH) 

Upper  Kreeport  _ 

10.1 

2U,0U8AUU 

lUO.UOU 

0,504,000 

50 

22 

Littsburgh 

• 

.11 

5W,UU> 

o0U,Uij0 

200,000 

70 

00 

Total  

55,234,000 

500,000 

27,430,000 

Industry  Township 


Area  10.7  square  miles 


Brookville  — , 

Lower  Kittanning  

Middle  Kittanning  

Lower  Freeport  

Upper  Freeport — 

3.6 

5.5 

O.U 

1.1 

4.2 

0,480,000 

11,880,000 

5,832,000 

0,042,000 

10,584,000 

160,  (XK) 

1U0,UU0 

3.240.000 

7.008.000 

2.010.000 
3,321,000 
0,200,000 

50 

GO 

50 

50 

GO 

2(1 

21 

l^ 

36 

2a 

Total  

41,41S,OUO 

300,000 

22,036,000 

Independence  Township 


Area  24.75  square  miles 


Lower  Kittanning  

Middle  Kittanning 

Upper  Freeport  

19.5 
10.0 

18.5 

31.590.000 

10.200.000 
29,970,000 

— 

14.216.000 
8,100,000 

13.487.000 

45 

50 

45 

18 

18 

18 

Total  - 

77,700,000 

35,803,000 

Jlarion  Township  .4.rea  8.S4  square  miles 


J-ower  Kittanning 

Middle  Kittanning 

Lower  Freeport  _ _ - 

Upper  Freeport  

4.2 

2.2 
4.0 

.8 

8.316.000 

3 . 504 . 000 

7.452.000 

1.332.000 

50,000 

4.133.000 

1.782.000 

3.720.000 
599,000 

50 

50 

50 

45 

22 

18 

18 

18 

20,GG4,000 

50,000 

10,230,000 

Moon  Township  Area  20.70  square  miles 

Brookville  

Lower  Kittanning  

Middle  Kittanning 

J.ower  Freeport  

Upper  ITeeport  

2.3 
12.0 

4.2 

3.2 

7.4 

3.726.000 
21,600,000 

6.804.000 

5.184.000 
13,320,000 

100,000 

1.863.000 
10,750,000 

3.402.000 

2.592.000 

5.994.000 

50 

50 

50 

50 

45 

IS 

20 

18 

IS 

20 

50,634,000 

100,000 

24,601,000 

New  Sewiekley  Township  Area  33. C5  square  miles 


Lower  Kittanning 

Middle  Kittanning 

I.ower  Freeport  

Upper  Freeport  

24.0 

4.6 

10.2 

7.1 

51.840.000 
8,280,000 

16.524.000 

11.502.000 

200,000 

3U,‘JS4,000 

4,14U,G00 

8,262,600 

5,176,000 

GO 

50 

50 

45 

24 

20 

IS 

IS 

88,140,000 

200,000 

48,562,000 
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Coal  resources  in  Beaver  County  hy  ioicnships — Continued 


lied 

Work- 

able 

iii’ca 

Original 

Mined  out 

Recoverable 

For  coni 
Kcco  \ or- 

Average 

tniekuess 

(Sq.  Mi.) 

deposit 

and  lost 

able 

(inches) 

Worth  Sewickley  Township  Area  19.32  square  miles 


Brookvillo  

Lower  Kittanning  _ 

Miildle  Kittanning  

l.ower  Freeport  

L'pper  I'reeport  

7 A 
y.2 

'6.(i 

a.o 

1.2 

13.320.000 

16.560.000 

5.833.000 

5.670.000 

1.944.000 

100,000 

400,000 

6,660,000 

7.407.000 

2.916.000 

2.835.000 
093,000 

50 

45 

50 

50 

45 

20 

liO 

16 

16 

18 

43,320,000 

500,000 

20,513,000 

• 

Ohio  Township  Area  23.60  square  in.les 


Lower  Kittanning 

Middle  Kittanning 

Upper  I'Teeport  

17.0 

14.2 

10.2 

33.600.000 

33.228.000 

33.048.000 

300.000 
11W,000 

200.000 

16,680,000 

18.275.000 

22.904.000 

50 

55 

70 

22 

26 

36 

Total  

99,936,000 

aK),ooo 

57,949,000 

Patterson  Heights  Boro  (including  Beaver  Falls  Boro)  Area  2.01  square  miles 


Lower  Kittanning  

1.0 

1,800,000 

50,000 

875,000 

50 

20 

1,800',  000 

50,000 

875,000 

Pulaski  Township  (including  New  Brighton  Boro)  Area  4.0  square  miles 


Brookville  

J-ower  Kittanning 

Lower  Freeport  „ 

4.6 

0.0 

2.2 

7.452.000 

1.297.000 
3,.564,000 

3.726.000 
778,000 

1.782.000 

50 

00 

50 

18 

24 

IS 

12,313,000 

6,286,000 

1 

Raccoon  Township 


Area  25.14  square  miles 


Brookville  

Lower  Kittanning 

Middle  'Kittanning 

L'pper  F'reeport  

4.2 

18.0 

12.1 

14.1 

7,074,000 

32.400.000 

21.780.000 

30.456.000 

100,000 

3,537,000 

16.150.000 

10.890.000 

16.750.000 

50 

50 

50 

55 

IS 

20 

20 

24 

91,710,006 

100,000 

47,3^7,000 

Rochester  Townshi])  (including  Rochester  Boro.)  _ Area  3.7  square  miles 


Lower  Kittanning  

tipper  Freeport  _ 

1.0 

1.0 

1,620,000 

2,160,000 

729.000 

972.000 

15 

45 

IS 

21 

3,780,000 

1,701,000 

South  Beaver  Township  Area  26.08  square  miles 


Lower  Kittanning  

Middle  Kittanning 

l.ower  Freeport  

Lipper  Freeport 

17.0 

9.4 

4.3 

8.3 

.33,600,000 

15,228,000 

7,740,000 

16,434,010 

100,000 

300,000 

16,780,000 

7.614.000 

3.870.000 

7.260.000 

50 

50 

50 

45 

22 

18 

20 

22 

73,062,000 

400,000 

35,-524,000 

EL  AIR  t’OriXTY 


BLAIR  COUNTY 


By 

James  1).  Sisler 


IXTBODIB'TIOX 


The  coal-heai'int;  rocks  are  coiitined  to  a siiiall  area  on  the  crest  of 
Allegheny  Monutain  in  the  w(‘stern  i)art  of  Blair  ('onnty,  and  a 
small  isolated  area,  four  miles  north  of  Ti]»ton  Stati(»n  in  Antis 
Township.  The  coal  beds  are  in  the  Allegheny  groni).  and  are,  in 
ascending  geological  order,  the  Bi-ookville.  ('larion.  Lower,  [Middle 
and  Up]»er  Kittanning,  and  the  Lowei-  and  L"p]»er  Free])oid.  The 
Lower  Kittanning  is  the  chief  commercial  Ited  in  Blair  Comity. 
As  the  coal  area  of  the  comity  is  small,  it  Mas  not  considered  neces- 
sary to  compute  the  resources  hy  townships. 


COAL  BEDS 

The  Brookville  coal  is  mined  only  in  Logan  Townshi]i,  M'here  it 
averages  i!  feet  8 inches  thick.  Csnally  it  occurs  in  two  benches 
separated  by  a 1-inch  shale  ]»arting  11  inches  helo\v  the  top.  The 
bottom  bench  averages  2 feet  8 inches  thick.  The  Clarion  coal, 
which  is  seldom  more  than  12  inches  thick',  is  not  considered  of  fn- 
tnre  importance  and  M’as  not  included  in  the  calculation  of  coal 
resources. 

The  Lower  Kittanning  is  the  chief  commercial  he<l  of  the  comity: 
approximately  1(>,3()0,()0()  tons  of  this  bed  have  been  mined  out. 
It  has  been  used  M’ith  much  success  for  coking  at  Bennington.  In 
Logan  ToM'iiship  the  Lower  Kittanning  averages  2 feet  (J  inches 
thick  and  is  mined  commercially  near  Bnckhorn  and  (llenwhite. 
In  Allegheny  Townshij)  the  lanver  Kittanning  is  .3  feet  3 inches 
thick  including  a 2-inch  shale  ])arting  live  inches  above  the  bottom. 

The  Middle  Kittanning,  Upper  Kittanning,  and  Lower  Free])ort 
coals  do  not  have  much  future  commercial  value.  In  fact,  the 
[Middle  Kittanning  has  not  been  computed  as  a re.sonrce  for  the  small 
quantity  of  coal  contained  in  the  bed  ivill  be  ruined  l)y  mining  the 
Low'er  Kittanning  beneath  it.  The  I'pper  Kittanning  and  Lower 
Freeport  coals  average  only  12  inches  thick. 
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Tlie  Upper  Freeport  is  the  thickest  and  most  persistent  bed  in 
Blair  Connt3^  Its  area  is  restricted  to  Allegheny  Township.  It 
is  mined  commercially  in  the  vicinity  of  Bennington  and  southeast 
of  Gallitziu.  It  averages  4 feet  4 inches  thick  and  occurs  in  two  or 
three  benches,  separated  by  shale  jjartings  % to  3 inches  thick. 

The  coals  in  the  isolated  area  in  Antis  Township  have  hardly  more 
than  a geologic  interest.  They  belong  to  the  Allegheny  group,  and 
owe  their  existence  to  a fault.  Movement  has  much  disturbed  them 
and  mining  is  hazardous.  Their  value  is  for  local  fuel  only. 


COAL  RESOURCES 

The  computation  of  the  resources  of  coal  in  the  Lower  Kittanning 
and  Upper  Freeport  beds  is  very  accurate.  The  computation  of  the 
remaining  beds  is  less  accurate  because  little  is  known  concerning 
their  outcrops  and  physical  character. 

The  Upper  Freeport,  Lower  Freeport  and  Upper  Kittanning  are 
lifty  per  cent  mineable.  The  Brookville  and  Lower  Kittanuing  are 
seventy  i^er  cent  mineable. 


Coal  resources  of  Blair  Coimtji 


Bod 

Workable 

area 

(square 

miles) 

Original 

deposit 

Mined  out 
and  lost 

Recoverable 

1.6 

0,8r2.0(X) 

1.944.000 

2.100.000 
24,300,000 
43, 200', 000 

2,400,000 

2.256.000 
972,000 

1.080.000 
5,600,000 

26,000,000 

l.S 

2.0 

6.0 

10,300,000 

5,200,000 

10.0 

78,516,000 

23,!K)0,000 

36,508,000 
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By 

James  D.  Sisler 


IXTKODICTJOX 

The  foal-heariiig  rocks  of  I>ra<lfor(l  County  are  confined  to  the 
Barclay  Basin  in  Barclay  and  Leroy  toY’nshi])s.  There  were  origin- 
ally 80,000  acres  in  the  field,  which  contains  the  Lower  Kittannin”’ 
and  Brookville  coals.  I’roduction  is  small  and  at  the  present  time 
none  of  the  mines  are  working. 


COAL  BEDS 

BrookviUe  co<iJ.  This  Led  is  from  ll’  inches  to  3 feet  G inches 
thick,  and  has  not  been  worked  on  a commercial  scale.  It  is  locally 
known  as  the  “Three  foot”  coal. 

Loiccr  Kittaitiiiiig  coal.  This  is  the  most  important  coal,  and  has 
yielded  nearly  the  total  production.  It  is  not  being  worked  at 
present,  but  has  long  been  famous  for  its  excellent  heating  proper- 
ties. It  is  locally  known  as  the  “Big  vein.” 

The  Lower  Kittanning  is  generally  a triple  bed,  consisting  of  three 
benches  of  coal,  separated  by  shale  partings,  ranging  from  2 to 
S inches  thick.  The  loAver  bench  ranges  from  10  inches  to  3 feet 
thick,  and  is  friable,  columnar  in  structure,  and  deej*  black  in  color. 
The  middle  bench  ranges  from  I to  IS  inches  thick  and  is  also  soft 
and  friable.  The  top  bench  ranges  from  IG  inches  to  2 feet  thick  and 
is  harder. 

COAL  RESOURCES 

The  following  table  summarizes  the  coal  resources  of  Bradford 
County.  Only  the  coal  in  the  Barclay  Basin  has  lieen  comjtufed.  A 
few  thousand  tons  of  coal  contained  in  the  extension  of  (he  Bloss- 
burg  district,  have  been  included  in  the  Tioga  County  computations. 

The  Lower  Kittauning  is  GO  per  cent  mineable  and  the  Brookvilh' 
50  per  cent.  The  computations  are  very  accurate  because  many  de- 
tailed measurements  were  available. 


Coal  resources  in  Bradford  Couniij 


Workable 

area 

(sq.  mi.) 

Original 

deposit 

Mined  out 
and  lost 

Recoverable 

Lower  Kittanning  

Brookville  

4 

9 

19,440,000 

23,000,000 

14,000,000 

500,000 

3,264,000 

12,250,000 

Total  

44,440,000 

14,500,000 

15,514,000 
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BROAD  TOP  COAL  FIELD 


By 


James  D.  Sisler 


INTRODUCTION 

The  Broad  Toji  coal  field  lies  in  the  south  ceutral  part  of  the  State 
in  Bedford,  Fulton,  and  Huntingdon  counties.  It  is  east  of  Alle- 
gheny ^Mountain  and  isolated  from  the  main  hituniinous  coal  field. 
The  coal  is  semi-hifuminous.  The  out]»ut  of  the  Broad  Toj)  field 
goes  to  eastern  markets  and  is  largely  consumed  for  domestic  fuel. 

The  coal-hearing  rocks  in  this  field  lie  in  a broad  basin  which  has 
been  folded  into  numerous  sub-basins  running  in  a general  northeast- 
southwest  direction,  and  jjarallel  to  the  larger  mountain  ridges  and 
valleys  of  this  section  of  Pennsylvania.  A portion  of  the  Conemaugh 
group  and  the  entire  Allegheipy  grouj)  are  present  in  this  coal  area. 
The  Allegheny  group  contains  all  the  merchantable  coals  and  has  an 
irregular  outcroj)  along  and  in  a series  of  synclinal  folds.  This 
grou])  contains  seven  or  more  coal  beds,  three  of  which  are  of  great 
commercial  importance,  and  one  or  more  may  have  future  commer- 
cial value. 


COAL  BEDS 

(jordoH  coni.  The  (budon  coal  at  the  base  of  the  Allegheny  group 
is  irregular  iu  thickness  and  (juality.  It  has  been  mined  at  one  or 
two  places  for  local  use,  but  its  average  thickness  is  less  than  18 
inches.  It  is,  therefore,  not  computed  as  a resource. 

Fulton,  coal.  Tin*  Fulton  bed,  lying  20  feet  above  the  (Jordon, 
varies  from  M to  (i  inches  thick  and  averages  over  4 feet.  It  usually 
contains  at  least  one  parting  of  bituminous  shale.  The  Fulton  bed 
has  been  mined  (vvtensively  on  8honps  Run  and  in  the  eastern 
Broad  Top  basin.  Its  development  is  beginning  in  the  southern  ])art 
of  the  field.  The  Fulton  is  ])ersistent  in  thickness  wherever  it  is 
being  mined.  The  Fulton  had  the  largest  oidginal  de])Osit.  Nine 
million  tons  of  coal  have  been  mined  out  and  lost,  leaving  a recover- 
able tonnage  in  this  bed  of  124  million  tons,  the  largest  recoverable 
tonnage  of  any  bed  in  the  district.  The  Fulton  averages  08  per 
cent  recoverable. 
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JUtnit’ft  coal.  Tliis  lied,  .1(1  iVet  above  the  (Jordou  and  some 

30  feet  above  tlie  Fulton  is  also  an  important  bed  in  tliis  coal  area. 
It  ranges  from  3 to  3 feet  tliiek.  It  is  nsnally  (piite  free  from  large 
partings  and  is  pei-sistent  in  Ibiekness.  The  Barnett  bed,  like  llie 
Fulton,  has  been  mined  more  extensively  on  Sbon])s  Knn  and  in 
the  East  Broad  Toj)  basin  than  elsewliei-e.  It  is  also  mined  to  some 
extent  on  Six  IMile,  Long,  and  Sandy  runs,  and  at  many  localities  in 
Broad  Top  Townshi]),  Bedford  Fonnty.  The  Barnett  bed  is  second 
in  size  of  original  and  recoverabh*  tonnage.  (iO  jiei-  cent  of  the  bed 
is  recoverable. 

Kellij  coal.  This  bed,  lying  270  feet  above  the  Bai-nett,  is  also  a 
jiersistent  and  valuable  bed,  ranging  from  3 to  1 feet  thick.  It  has 
been  mined  extensively  and  is  now  ])ractically  half  mim'd  out.  11  in 
ing  has  been  extensive  in  this  bed  because  of  its  easy  accessibility. 
Its  quality  is  excellent,  althongb  it  contains  two  or  more  shale  ])art- 
ings.  One  of  the  ])artings  often  thickens  up  to  3 teet  or  more.  In 
this  instance  the  lower  bench  is  not  mim'd.  The  Kellv  has  the  small 
est  area  of  workable  coal  in  the  Broad  Top  area.  Less  recoverabh' 
coal  remains  in  this  bed  than  any  olhei'  bed  in  the  district. 

Xnmerons  other  beds  in  this  district  have  not  been  computed  as 
resources  because  their  physical  character  will  make  mining  ex- 
tremely hazardous. 


COAL  EESOUBCES 

The  calculation  of  c(tal  resources  in  this  area  is  very  accnr.ate 
because  much  information  is  available.  The  following  tables  pre- 
sent the  coal  resources  of  the  area  by  townships: 


Coal  |•(•,sourc€.s  in  the  Broad  Top  /icb/ 


Bod 

Original  <loposit 

Mined  out  and  lost 

Recoverable 

Kelly  (U.  Fref'jtort)  

Biiniott  (L.  Kill  aiming) 

Fulton  (Cliii’iou)  . 

71 ,71^,0(10 

20o,sy8,(i0(i 

l7,l(Hi.n()0 
1.3.1.30, 000 

175, 000 
S(), 740, 0(0 
i:j:K004,(H)o 

Total  - 

4U.B.34,000 

-11, 8.3(1,(100 

2;32, ills, 000 

Baiinaarji  of  rccorcrahlc  coal  in  Broad  Top  coal  field 


Township 

Fulton 

Barnett 

Kelly 

Broad  Top  - 

Carbon  "e.. . 

7(n22S,000 

3:^<ls2,(KiO' 

1 ,1.3.3,(K10 
12',172,0tHl 
10,457,000 

48,!)]!1,000 

17,0.35,000 

3S5,000 

7,72,3,000 

0,00.3,000 

33, 88, S. 000 
3,508,000 

WpIIs  

Wood  . - A. 

O'O.OOO 

Total  

133,994,000 

80,749,000 

38,175, (KIO 
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Coal  resources  in  Broad  Top  Field  bp  townships 


Bed 

Area 
(sq.  mi.) 

Original 

deposit 

Mined  out 
and  lost 

Recoverable 

Per  cent 
Recover- 
able 

Average 

thickness 

(inches; 

Broad  Top  Township 

Area 

48.20  square  miles 

Fulton  

25. S 

116,100,000 

4,000,000 

70,228,000 

68 

50 

Barnett — - - 

25.5 

82,620,000 

8,500,000 

48,919,000 

66 

36 

Kelly  

14.1 

60,912,000 

12,500,000 

33,888,000 

70 

48 

Total  - 

259,033,000 

25, coo, 000 

150,035,000 

Carlion  Township,  including  Broad  Top  City 

Area 

19.17  square  miles 

Fulton  ..  - -- 

11.5 

51,750,000 

2,-500,000 

33,982,000 

69 

50 

Jiarnett - - 

9.2 

31,464,000 

5,500,000 

17,655,000 

68 

38 

Kelly  

2.0 

8,640,000 

3,500,000 

3,598,000 

70 

48 

Total  

91,854,000 

11,500,000 

55,235,000 

'Todd  Township 

Area 

40.92  square  miles 

Fulton  _ --  - 

.7 

3,1.50,000 

1,500,000 

1,155,000 

70 

50 

Barnett  

.2 

684,000 

100,000 

385,000 

OG 

38 

Total  

3,834,000 

1,600,000 

1,540,000 

Wells  Township 

Area  30.52  square  miles 

Fulton  

4.0 

18,000,000 

100,000 

12,172,000 

68 

50 

Barnett  - 

3.1 

12,186,000 

300,000 

7,725,000 

34 

Total  

30,186,000 

400,000 

19,807,000 

Wood  'Township 

Area 

15.33  square  miles 

Fulton  

3.0 

16,848,000 

1,000,000 

10,457,000 

66 

48 

Barnett  

2.9 

10,440,000 

1,260,000 

6,065,000 

66 

40 

Kelly  '■ 

.6 

2,160,000 

1,100,000 

689,000 

65 

40 

'Total  

29,448,000 

3,350,000 

17,211,000 

BUTLER  ("OUNTY 
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BUTLER  COUNTY 


By 

James  D.  Siseer 


lNTROl)L(TI()X 

Bill  lev  (’oniity  is  not  one  of  IVnnsjIvania’s  lai  j^est  coal-prodnciTig 
comities.  Tliis  conniy  contains  nincli  reserve  coal,  but  the  lieds  in 
the  main  are  thinner  tlian  tliose  in  adjoining  conntii's.  Tlie  jiromin- 
ence  of  tlie  I’ittsbnrgh  and  tliick  Ereejiort  beds  in  AUeglieny  ('onnty 
have  liindered  tlie  iirodnction  of  Butler  County  coals.  After  these 
thick  beds  have  been  completely  exploited  Butler  ('ounty  will  ])ro 
(luce  much  coal.  The  coals  of  Butler  County  as  a rule  are  rather 
high  in  ash  and  suljdinr  and  cannot  compete,  whim  compidition  is 
keen,  with  nearby  coals  of  better  grade. 

The  mineable  coal  beds  occur  entirely  within  the  Allegheny  grou]) 
and  are  widely  distribnied  throughout  the  entire  county.  The  thick 
Freetiort  bed  which  has  enjoyed  much  jirominence  in  the  last  few 
years  underlies  a large  acreage  in  the  soutlu'aslern  part  of  the 
county. 


COAL  BEDS 

Although  ten  coal  beds  in  Bntlei'  County,  are  locally  of  workable 
thickness,  only  seven  have  been  calculated  as  coal  resources.  The 
other  thi'ee  ai'e  so  restricted  in  area  and  variable  in  thickness  that 
their  future  value  is  very  slight.  The  Brookville  bed  contained 
originally  a million  and  a half  tons  of  coal.  Almost  a million  tons 
remain  in  the  gronnd.  The  Upper  Kittanning  is  second  in  size  of 
I'esonrce  and  contains  3-f2,817,b0()  tons.  The  Lower  Kittanning  and 
Cpper  Freeport  each  contain  approximately  2r>0,00tl,(H)0  Ions  of  re- 
coverable coal. 

Brool-rine  coal.  This  bed  has  been  mined  extensively  in  the  north- 
ern ])art  of  the  comity.  Tn  the  vicinity  of  Deegan,  Venango  Townshij), 
this  bed  averages  3 feet  1 inch  thick  and  is  of  very  good  quality. 
At  Keenan  the  Brookville  is  variable  in  physical  chai-acter,  but 
mnch  good  coal  is  available  at  this  locality.  The  same  condition 
is  true  at  Ferris  where  the  coal  is  -1  feet  thick.  The  Brookville  is 
present  at  a feAV  localities  in  Allegheiy^  Townshij).  Where  thickest 
it  is  divided  into  three  benches  by  two  bone  and  jiyrite  jiartings 
ranging  from  1 to  2 inches  thick.  The  top  bench  averages  11  inches 
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Ihick,  the  middle  1 foot  11  incdies,  and  tlie  bottom  2 feet  thick.  Where 
tliinuest  the  bed  occurs  in  two  l)enches.  The  top  bench  is  8 inches 
thick  and  the  bottom  bench  2 feet  4 indies  thick,  sejiarated  by  a shale 
parting  i/k  inch  tiiick. 

There  is  one  commercial  mine  in  the  Brookville  in  Cherry  Town- 
ship in  the  vicinity  of  Nelsons  Bridge.  Here  the  lied  is  2 feet  1 inch 
tliick  and  contains  a few  thin  jiartings.  One  of  the  principal  mining- 
districts  of  the  Brookville  is  in  the  vicinity  of  ITilliards  and  Argen- 
tine. Tlie  bed  is  3 feet  S inches  thick  at  Argentine,  including  a 
1-inch  bone  iiarting  !)  inches  from  tlie  toj).  At  Ililliards  the  coal 
ranges  from  2 feet  10  inches  to  3 feet  8 inches  thick.  It  is  nsnall^y 
clean  but  Avhere  thickest  a 2-inch  bone  tmrting  is  })resent  a few  inches 
above  bottom.  At  Erico  Station  the  bed  ranges  from  3 feet  10  inches 
to  4 feet  4 inches  thick  and  has  a parting  0 inches  from  the 

top.  At  Goff  Station  the  Brookville  is  4 feet  0 inches  thick  includ- 
ing the  characteristic  bone  parting. 

\T“ry  little  is  known  of  its  thickness  and  character  in  the  southern 
part  of  Bntler  Comity  where  it  is  deep  under  cover.  It  is  knoAvn, 
hoAvever,  that  Avells  drilled  for  oil  and  gas  have  jienetrated  this  bed 
at  niimerons  points  and  have  found  that  it  is  of  mineable  thickness. 

The  Brookville  coal  is  high  in  volatile  matter  and  very  high  in 
ash  and  snl])hnr.  A good  product  can  be  shipped  if  the  coal  is 
carefully  cleaned.  The  Brookville  coal  is  first  in  size  of  original 
de])osit  and  also  first  in  (piantity  of  coal  recoverable. 

Clarion  coal.  This  coal  is  mined  commercially  at  only  one  local- 
ity in  the  comity.  In  the  mine  at  Brnin  it  ranges  from  3 feet  10 
inches  to  7 feet  thick  and  is  separated  into  tAvo  or  more  benches  by 
shale  partings  ranging  fi'om  (i  to  S inches  thick.  The  bed  is  also 
of  mineable  thickness  in  other  townships  Avithin  the  county,  but 
little  attention  has  been  paid  to  it.  In  Barker  and  Allegheny  tOAvn- 
ships  the  Clarion  is  of  mineable  thickness.  At  Bonns  the  coal  aAmr- 
ages  3 feet  4 inches  thick  inclnding  2 inches  of  shale  11  inches  beloAV 
I he  toi>.  At  Stonehonse  the  coal  is  3 feet  4 inches,  inclnding  a thin 
bone  ]»arting  10  inches  beloAv  the  to]).  At  Barkers  Landing  the 
Clarion  is  3 feet  0 inches  thick,  inclnding  a thin  parting  of  bone  8 
inches  from  the  top.  AVest  of  Foxlmrg,  Allegheny  ToAvnshi]),  the 
coal  is  much  ])arted  by  shale.  This  characteristic  is  common  in  this 
and  adjoining  toAvnships.  Little  is  knoAvn  of  the  physical  and 
chemical  character  of  the  Clarion  coal  in  the  toAvnships  of  southern 
Butler  County.  The  Clarion  has  the  smallest  resonrce  of  recover- 
able coal  in  the  county. 

Lower  K ifta)niinf/  coal.  The  LoAver  Kittanning  coal  is  important 
only  in  a fcAv  eastern  toAvnships  Avhei-e  it  is  very  regular  in  thick- 
ness and  physical  character.  The  coal  is  clean  and  has  excellent 
quality.  It  is  being  mined  in  the  vicinity  or  Barber,  AVorth  ToAvn- 
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slii]),  where  it  is  clean  and  averaj;es  ‘J  feet  Id  indies  tliick.  fn  Itrady 
Townshi]),  jiarticnlar! y in  Ihe  vicinily  of  Osie,  it  is  feet  1 inch  Ihick 
and  entirely  clean.  'I'ln'  same  characler  is  pei’sistent  on  Mnddy 
Creek. 

The  Lower  Kitlanninj;  is  mined  alonj.;-  wilh  its  nnderclay,  in  Clay 
Townshijt.  In  the  vicinily  of  ('laytonia  it  is  •'>  feet  1 inch  thick. 
The  avei'a^e  thickness  of  tlu'  bed  in  this  townshi])  is  ])i-ohal)ly  2 
feet  10  inches. 

In  the  vicinity  of  Coidi'rsvilh*  in  iMnddy  Creek  Township  the  bed 
is  d feet  4 inches  thick  and  clean.  In  ('ent(‘r  Township  a ])ersistent 
S inch  bone  jiartinji,  niak<‘s  its  ai)i;earance  10  inches  below  the  to]). 
The  bed  averages  d feet  7 inches  thick  inclnding  this  bone  ])arting. 

The  Lower  Kittanning  is  mined  coinmercially  at  nnnierous  points 
in  Snniinit  Township  in  the  vicinity  of  Xorth  lintler.  Here  the  bed 
is  2 feet  b inches  to  2 feet  8 inches  thick.  xV  commercial  mine  is 
working  the  Lower  Kittanning  in  ihe  vicinity  of  Wahlville  in 
Forward  Townshi]).  The  bed  is  2 feet  8 inches  thick. 

The  Lower  Kittanning,  although  it  is  of  niimaible  thickness  in  the 
sonthern  townshi])s  of  Ilntler  Comity,  has  not  bemi  tonclu'd  because 
of  the  thick  Fi-ee])ort  bed  which  is  most  im])ortanl  in  this  ai-ea. 

The  Lower  Kittanning  coal  contains  2dd  million  tons  of  reserve 
coal,  much  of  which  is  in  good  mineable  condition,  Seven  million 
tons  have  been  mined  out  and  lost. 

Middle  Kiffdiniiiif/  coal.  This  bed  is  vei'V  ])ersistent  and  clean  in 
Butler  County  although  it  does  not  have  such  a great  thickness. 
On  the  west  bi-anch  of  Big  Buffalo  Creek  in  Cleaidield  Township 
it  is  locally  4 feet  0 inches  thick,  including  a shale  parting  (i  to  12 
inches  thick.  The  Middle  Kittanning  has  its  northern  outcro])  in 
Mercer  Townshi])  and  is  mined  by  a tew  country  banks  in  the  vicinity 
of  Ilarrisville.  It  averages  2 feet  8 inches  thick,  inclnding  a bone 
parting  1 inch  thick  near  the  to])  of  the  bed.  This  thickness  is 
persistent  thronghont  IMarion  and  Venango  townshi])s,  although 
locally  bone  and  shale  ])arting's  destroy  Ihe  commercial  possibilities 
of  the  bed.  In  the  vicinity  of  Kmlenton,  .\llegheny  Townshi]),  the 
bed  is  2 feet  thick  and  clean.  The  Lower  Kittanning  increases  in 
thickness  southward,  and  in  the  vicinity  of  Bruin  it  is  4 feet  2 
inches  thick,  inclnding  a ])ersistent  shale  paiding  2 Inches  thick. 

The  commercial  value  of  the  IMiddle  Kittanning  in  ^Washington 
Township  is  extremely  doid)tfnl.  ()utcro])s  in  f’herry  Townshi])  in- 
dicate that  it  is  locally  mineable;  the  bed  is  2 feet  7 inches  thick, 
inclnding  a 2 inch  shale  ])ai-ting  near  the  bottom.  The  IMiddle  Kit- 
tanning is  being  mined  at  ('laytonia  in  ('lay  Townshi])  where  it  aver- 
ages 8 feet  thick.  Tin*  same  thickness  was  noticed  in  a mine  at 
Xealeys  Station  on  Big  Knn,  W'orth  Townshi]).  Om*  mine  is  Avoik- 
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iiig  the  jMiddle  Kittaiiiiiiig  in  iMuddy  Creek  Township.  Here  the 
coal  is  3 feet  3 inches  thick  and  comparatively  clean.  In  sonth- 
westeru  Brady  Township  the  coal  averages  2 feet  9 inches  thick. 

The  Middle  Kittanning  is  under  cover  in  the  southeastern  town- 
ships of  Bntler  County.  Oil  and  gas  wells  have  shown  that  it  is 
extremely  variable  in  thickness.  The  Lower  Kittanning  will  be 
mined  out  first,  and  what  little  value  the  Middle  Kittanning  might 
liave  may  be  destroyed  by  siibsidence.  The  Middle  Kittanning  bed 
contains  250  million  tons  of  recoverable  coal.  1,250,000  tons  have 
been  mined  out  and  lost,  most  of  which  came  from  the  northern  part 
of  Butler  County. 

Upper  Kittanning  coal.  This  bed  is  being  mined  at  numerous 
localities  in  Butler  County.  Tlie  northernmost  mine  is  in  the  vicin- 
ity of  Adams  Corners,  Slippery  Bock  Township.  At  this  locality  the 
coal  ranges  from  2 feet  4 inches  to  2 feet  10  inches  thick  and  is 
entirely  clean.  Numerous  country  banks  are  mining  the  Upper 
Kittanning  in  Cherry,  Washington,  and  Fairview  townships.  The 
coal  is  extremely  variable  in  thickness,  ranging  from  a few  inches 
lo  5 feet  thick.  The  Upper  Kittanning  is  fairly  persistent  in  thickness 
in  Muddy  Creek  Township.  It  is  being  mined  for  local  fuel  and 
ranges  from  2 feet  to  3 feet  4 inches  thick. 

The  Upper  Kittanning  has  some  commercial  value  in  Center 
Township  and  is  being  mined  on  a commercial  scale  by  four  com- 
l)anies.  At  Jamison ville  the  coal  is  3 feet  4 inches  thick  and  is 
very  clean.  In  a mine  on  Connoquenessiug  Creek  the  Upper  Kit- 
tanning is  2 feet  0 inches  thick,  including  a 1 inch  bone  parting  10 
inches  below  the  top.  North  of  Bntler  City  the  coal  is  2 feet  10  inches 
(hick,  including  a thin  bone  parting.  This  thickness  continues  north- 
ward for  some  distance.  At  Oneida  Station  the  coal  is  2 feet  5 
inches  thick,  including  a thin  bone  jiarting.  In  Lancaster  ToAvnship 
(he  coal  has  a maximum  thickness  of  3 feet  1 inch. 

The  Upper  Kittanning  outcrops  in  Connoquenessing  Creek  in 
Jackson  Toivusliip.  Outcrop  measurements  are  exceedingly  variable, 
and  the  coal  appears  to  average  slightly  less  than  3 feet  thick.  The 
Up])er  Kittauning  originally  contained  627  million  tons.  It  has 
been  the  largest  producer  within  the  county;  7,450,000  tons  of  coal 
have  been  mined  out  and  lost  in  this  bed;  342,817,000  tons  are  re- 
coverable. 

Lower  Freeport  coal.  This  bed  is  persistently  thin  and  rarely  of 
mineable  thickness.  Although  it  contains  158  million  tons  of  recover- 
able coal,  this  tonnage  must  come  from  coal  less  than  2 feet  thick. 
Locally  the  coal  is  of  good  quality  and  of  mineable  thickness.  Two 
miles  north  of  Petrolia,  Parker  Township,  (he  hed  is  4 feet  5 inches 
thick.  It  is  also  of  mineable  thickness  in  the  vicinity  of  Bonus, 
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Alleglien3"  Township.  A few  connlr_v  hanks  have*  mined  (he  T.ower 
Freeport  for  local  fuel  in  Claj'  Tovcnshii). 

A commercial  mine  is  Avorking  this  bed  at  narinony  d unction, 
Jackson  ToAvnship.  Here  the  coal  is  2 feet  10  inches  thick.  In 
other  localities  in  Jackson  Township  the  bed  appears  to  he  less 
valuable.  The  Lower  Freeport  is  not  being  mined  east  of  Jackson 
Township  with  the  exception  of  Clearfield  and  Wintield  townships. 
In  Clearfield  Town.shi[)  three  commercial  mines  are  working  tlio 
Lower  Freeport  in  the  vicinity  of  Ftmelfon.  Near  this  town  the 
Lower  Freeport  averages  4 feet  thick,  including  a rather  thick  shale 
parting. 

The  Lower  Freeport  is  being  mined  in  the  vicinity  of  Cahot,  Win- 
field Townshi]).  J(  averages  J feet  1 inch  thick  and  is  a fairlv’  good 
coal.  Not  much  attention  has  been  given  to  the  LoAver  Freeport  be- 
cause of  the  better  quality  and  thickness  of  the  overlying  Upper 
Freeport. 

Upper  Freeport  coal.  This  bed  has  its  principal  mining  import- 
ance in  the  easteim  and  southern  lOAvnships  of  Lntler  County.  In 
the  Avesteru  part  of  the  county  its  thickness  is  ver}’  irregular,  Avilh 
a maximum  of  2 feet  and  an  average  of  much  less. 

The  northernmost  mines  in  the  Up])er  Freeport  bed  are  in  Clay, 
Concord,  and  FairvieAv  loAvnships.  In  the  vicinity  of  Queen  Junc- 
tion the  Upper  Freeport  is  fi  feet  thick  and  eutirelj’  clean.  This 
thickness  does  not  jAersist  in  large  areas,  but  the  average  thickness 
of  the  bed  is  over  4 feet.  At  ’\VT\st  Snnbury  the  bed  is  4 feet  7 
inches  thick,  including  15  inches  of  bone  coal  at  the  bottom.  In 
Concord  ToAvnsliip  the  coal  ranges  from  2 feet  2 inches  to  2 feet  lb 
inches  thick  and  is  very  clean.  In  FairvicAV  ToAvnship  'the  coal  is 
2 feet  7 inches  thick;  in  Center  toAvnship  3 feet  10  inches.  The  Upper 
Freeport  is  being  mined  in  the  vicinity  of  Chicora,  Donegal  ToAvnshi}), 
Avhere  it  UATrages  3 feet  5 inches  thick  and  is  entirely  clean.  In  Con- 
noquenessing  ToAvnsliip  Avhere  it  appears  to  average  2 feet  0 inches 
(hick  it  is  being  mined  by  farmers.  It  is  being  mined  in  Butler 
ToAvnshi])  and  is  locally  3 feet  (i  inclies  thick  and  entireh"  clean. 

In  Summit  ToAvnship  the  Upper  Freeport  averages  2 feet  10  inches 
thick.  Outcrops  of  the  Upper  FreejAort  are  numerous  in  Winfield 
ToAvnship  Avhere  it  averages  3 feet  2 inches  thick.  It  is  not  being 
mined  commercially.  In  Penn  and  Foinvard  toAvnships  the  Upper 
Freeport  averages  2 feet  0 inches  thick,  including  5 inches  of  cannel 
coal  near  the  top  of  the  bed. 

The  Upper  Freeport  is  being  mined  in  the  vicinity  of  Evans  City, 
Jackson  ToAvnship,  Avhere  it  averages  3 feet  4 inches  thick  and  is 
comparatively  clean.  Near  Uie  Beaver  Couniy  line  in  CraidAei-ry 
ToAvnsliip  the  coal  is  3 feet  4 inches  (hick  but  contains  ajqiroxi- 
mately  8 inches  of  bone  coal  near  the  middle,  h’he  Ujiper  Freejiort 
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varies  nmcli  in  ])h,ysical  character  in  Adams  Township,  and  averages 
Jess  than  2 feet  (i  inches  thick.  The  bed  increases  in  thickness  in 
(Jiinton  Townshi])  and  is  nuned  commercially. 

The  most  inii)ortant  mining  center  of  the  Upper  Freei)ort  in 
I’nller  Comity  is  in  Bnffalo  Townshi]).  Tliis  townshij)  is  in  the 
“Tliick  Freeport”  area  wliere  the  bed  is  nsnally  divided  into  two 
l)enches  by  a sliale  ])arting  1 to  2 inches  thick,  4 to  o inches  aliove 
till*  bottom.  The  l)ed  avei'ages  ovei-  8 feid  thick  and  is  clean  and  of 
excellent  <[nali(y. 

COAL  ItFSOUIKTLS 

The  I'eliability  of  the  average  thickness  of  the  coals  used  in  the 
comi)ntation  of  tonnage  decreases  for  the  beds  in  the  following 
oi'der:  U])per  Freeport,  U])per  Kittanning,  Lower  Freeport,  Middle 
Kittauning,  Lower  Kittanning,  JJrookville,  and  Clarion. 


Coal  rrsoarcea  in  Bihtler  CQUiity 


Bed 

Original  deposit 

Mined  out  and  lo.st 

Recoverable 

4(Ki,58;7,000 
1440, LOO, UUO 
GL'/,58y,uoa 
51G,l08,UUO 
4i>i,4:23,aUU 
2-4,5bG,(K)G 
i,4yy,  2.04,  OCX) 

16,200,000 

1,800,000 

7.450.000 

1.250.000 

7.200.000 
600,000 

4.800.000 

260.867.000 
15/ ,888,000 
:i42, 81 7,000 

2.50.593.000 

233.562.000 

109.059.000 

902.725.000 

Lower  Lreeport  

Upper  Kittanning  

4,154,807,000 

39,:300,000 

2,257,511,000 

of  recoverable  coal  in  Butler  County 


TowiiPilip 
or  • 

Brookville 

Clarion 

Lower 

As^iciuiiaing 

Adams  

25,920,000 

10,611,000 

8,128,000 

Allegheny  

25,S8o,U0() 

10,318,000 

2,462,000' 

2?, 005,000 

10,2:34,000 

5.832.000 

9.377.000 

27 i 086^000 
27,9-94,000 

30.180.000 

18.990.000 

Butler  . 

14, 2431000 
8,817,000 

Cherry  

C.lay  

23,008,000 

2,673,000 

ll,:i80,000 

23.918.000 

28.080.000 
:12, 4.56,000 
:10,011,0(i0 

7,1*00,000 

7,144,000 

4,20.‘LOOO 

Connottuene.s.s- 

7,406,000 

illg  

31.940.000 

26.892.000 

28.642.000 

0,804,000 

3.418.000 

5.206.000 

Palrvlew  

12,825,000 

29.722.000 

24.570.000 
21,168,0f;0 

7.605.000 
10,636,000 

6.059.000 

9.180.000 

5.524.000 

7.620.000 

20, 835,1X10 
22,745,000 

.Marion  

35iS48,000 

7,038,000 

Mercer  ... 

15,23o,l00 

6,. ■100,000 

3,928,000 

Muddy  Creek  . 

37,513,000 

10,551,000 

28,4:31,000 

27.302.000 

28.116.000 

7,059,000 

6,754,000 

Parker  - 

16,836,000 

2,5«il,000 

31  ,'08,000 
15,098,000 

6,249,000 
10, 2:32, COO 

Slippery  Rock  _ 

7,020,000 

Suiniriit  

22,529,000 

8,996,000 

Venango  

30,j03,00ri 

n,i(;(?,ooo 

2,547,000 

Washington  --- 

34,0.54,000 

18,144,000 

3,270,000 

28,166,000 

26,017,000 

6.415.000 

5.775.000 

Total  

302,725,000 

109,059,000 

233,562,000 

Middle 

Jiitiaiining 

9,2a4,000 

4.811.000 
B,8S>,000 

4.041.000 
0,144,000 

5.702.000 
0,145,000 

7.371.000 

8.414.000 
0,318,000 

5.508.000 
0,038,000 


Upper 

Kittanning 


15,058!,000 

1.737.000 

1.007.000 

15.800.000 

12.503.000 

15.434.000 

1.051.000 

8.482.000 

10.7.50.000 

14.414.000 

13.872.000 

15.200.000 


Lower 

i’reeport 


0,772,000 

5.0221.000 
:104,000 

0,310,000 

5.978.000 

5.080.000 


2.770.000 

8.244.000 
0,707,000 

2.200.000 

0,399,000  I 


Upper 

I’reeport 

12,177,000 


3,999,000 

1.3.321.000 

11.418.000 

10.841.000 


6.555.000 

10.463.000 

21.296.000 

4.050.000 
11, .512,000 


10.704.000 

5.508.000 

8.073.000 

8.310.000 

8.424.000 
0,853,000 
0,998,000 

10.062.000 
8,6.;S,000 

3.955.000 

7.344.000 

9.009.000 
0,156,000 

11,281,000 

6.804.000 

7.776.000 

5.882.000 

5.994.000 

9.288.000 

6.804.000 
12,006,000 


260,593,000 


12.312.000 

19.026.000 

14.141.000 

13.072.000 

15.800.000 

17.566.000 

14.142.000 

11.532.000 


9.194.000 

13.028.000 

13.043.000 

2.183.000 

11.454.000 

13.008.000 

13.179.000 

2.547.000 

5.652.000 

14.167.000 
837,000 


343,817,000 


6,002,000 

7.217.000 

4.212.000 

4.666.000 

8.316.000 
5,717,010 
5,.508,000 

4.933.000 


972,000 
11,392,000 
3,791,000 


157,888,000 


11.405.000 

15.873.000 
5,4:34,000 
9,285,000 

12.101.000 
14,846,000 
1:1,303,000 


12,248,000 


9,973,000 
2,. 596, 000 


260,867,000 


9,346,(MK) 


3.402.000 

5.686.000 

4.520.000 

5.940.000 

6.772.000 


4.324.000 
17,237,000 

9.022.000 


8,192,000 


5.751.000 

6.579.000 
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Coal  )-(‘s:oui-cc.<!  in  Butler  Coiiufji  bj/  foini-'^li ips 


JSi'd 

Work- 
able 
■ Area 
(yq.  Mi.) 

Original 

depuiit 

Mined  out 
and  lost 

Keco  vera'hle 

Per  ei-nt 
Ketover- 
able 

.\v«Tage 

lliiekiie.?5 

(indu-.-^) 

Adams  Townsliip 

Area 

24.02  square  miles 

Brookville  - - 

15.0 

13,200,000 

25,920,000 

GO 

32 

13.1 

23,;38U,OUO 

10,011,000 

4.5 

20 

S.2 

10,2:JU,(AX> 

5,1*  ^,ooo 

.70 

22 

Middle  - 

11.4 

2oii52o’oau 

0,l:M.000 

45 

:,i0 

1*'.4 

i:i,:;.58,o(H) 

20 

Lower  l'ree])Ort  ...  — 

S.S 

15,048,(KK! 

0,772,0(:0 

45 

1!) 

L pptr  Freeport  . . 

S.2 

22.140,U00 

— 

12,177,000 

i>0 

30 

Total  

100,740,000 

88,S'00,000 

Allegheny  Township 

Area 

24. 2S  square  miles 

Brookville  

11.2 

40,320,000 

.500,000 

2.5,SS;L0t)O 

C5 

40 

Clarion  

7.2 

20,730,000 

100,000 

10,318,000 

50 

32 

Lower  Kittauninsr  ... 

3.5 

5,070,000 

2(X),auo 

2,402,000 

45 

15 

.5.4 

10,00*>,()tK.t 

4,^11,000 

45 

•>  > 

1 ppt'i'  Kittaniiiiig  

2.0 

3,i-'00,OLK) 

10O.14JI) 

1,737.000 

45 

22 

LoHer  Freeport  ....  ..  . 

3.1 

10,(^44,000 

.7,01 -,0(^0 

50 

30 

Total  

01,422,000 

900,000 

rjO,2:i5,0(X) 

Brady  Township 

Area 

21.32  square  miles 

14.2 

45.003,000 

27,005,000 

GO 

3C 

Clarion  - ...  _ 

Lower  Kittanning — . 

0.21 

17,S50,(X)0 

S(!0,000 

10,io4,t00 

00 

• 

Middle.  Kittanmug 

7.8 

15,444, 001> 

1jO,0iK) 

li,  882,000 

45 

22 

Upper  Kittanning  _ .. 

1.0 

2,340,000 

400,000 

1,007,000 

00 

2u 

810,000 

3(4t.000 

45 

18 

Upper  Freeport  . - 

3.1 

S,:r70AiiJ0 

lOO,!,!.!! 

3,0vhi,000 

55 

:-;() 

Total  

80,828,000 

1,4.50,000 

49,. 54 1,000 

Buffalo  Township 

Area 

24.4  square  miles 

Brookville  

11.4 

49,24S,00<1 

27,0.^1,000 

55 

38 

Clarion  - 

Lower  Kittanning  _ . 

.■'1.4 

11 .0:44,000 

5.812,000 

50 

24 

Middle  Kittanniug  . . 

C.l 

10,9sj,C0O 

4,1)41, (too 

4.5 

20 

11.4 

].",Ml0,u(i() 

'55 

2S 

Lower  Freeport  _ 

S.2 

14.022,000 

(),310,(X)0 

45 

10 

Upper  Freeport  . . 

8.1 

27,702,000 

5,.50«,00U 

13,3--1,000 

G4' 

38 

Total 

142.344,0<.K) 

5,5C0,niK) 

7:1, 230,  (MX) 

Butler  Township 

A rea 

24. 7S  square  miles 

Brookville  . - _ 

10.2 

40,G.50,0(X) 

27,994,000 

GO 

32 

Clarion  . _ ...  . .. 

Lower  Kittanning  

7.8 

IS,  0.54, 000 

200,  WO 

9,377,000 

50 

27 

y.i 

1S,288.0(X) 

0.144, (Mil* 

50 

Upper  Kittanning 

o.s 

22; 932,000 

200,000 

12,. 503,  TOO 

55 

■’0 

Lower  Freeport  - 

8.2 

13,184,000 

.5,978.000 

45 

18 

1 pper  Freeport  .. 

7.S 

21,000,000 

300,  (XX> 

11,418,000 

55 

30 

Total  .. 

141,174,000 

7(X>,(KM) 

70,414,000 

I 
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Coal  resources  /»  Butler  County  hy  toionfihiys — Continued 


Work- 

able 

Per  cent 

Average 

Bed 

Area 

Original 

M.ncd  out 

Hecovcrable 

Recover- 

thickness 

(Sq.  ML) 

deposit 

and  lost 

able 

(inehesi 

Oontor  Township 


Area  23.98  square  miles 


Brookville  

Clarion  

I.ower  Kittanning  . 
Middle  Kittanning 
Upper  Kittanning 
Lower  Kreeport 
Upper  jt'reeport 


Total 


17.2 

40,440,000 

30,186,000 

Go- 

30 

9.2 

20,490,000 

000,000 

14,243,000 

55 

32 

0.4 

12,0(2,000 

r),702,u(jo 

45 

22 

9.8 

28,224,000 

2,500,000 

15,434,000 

CO 

32 

7.8 

12,630,000 

5,686,000 

45 

18 

5.4 

18,408,000 

400,000 

10,841,000 

00 

38 

144,930,000 

3,500,000 

82,092,000 

Cherry  Township 


Area  25.18  square  miles 


Brookville  

Clarion  

Lower  Kittanning  

Middle  Kittanning  

Upper  Kittanning  

14.2 

4.0 
7.6 

8.0 
1.5 

31.950.000 

11.520.000 

17.781.000 
17,0^8,000 

2i,  835, 000 

300.000 

150.000 

400.000 

500.000 

18,990,000 

5.184.000 

8.817.000 

9.145.000 

1.051.000 

CO 

45 
50 
55 

46 

25 
28 

26 
28 
21 

Total  - 

81,117,000 

1,350,000 

43,187,000 

Clay  Township 


Area  25.74  square  miles 


Brookville  

Clarion  

Lower  Kittanning 
Middle  Kittanning 
Upper  Kittanning 
Lower  Freeport 
Upper  Freeport  — 


Total 


lfi.6 

41,832,000 

23,008,000 

55 

28 

3.0 

5,940,000 

2,073,000 

45 

32 

8.8 

23,760,000 

1,000,000 

11,380,000 

50 

30 

9.1 

16,380,000 

7,3/1,000 

45 

20 

7.9 

17,064,000 

100,000 

8,482,000 

50 

24 

3.8 

6,150,000 

2,770,000 

45 

18 

2.8 

10,584,000 

500,000 

G,&i55,(X)0 

65 

42 

la, 716,000 

1,600,000 

62,239,000 

Clearfield  Township 


Brookville  

Clarion  

Lower  Kittanning 
Middle  Kittanning 
Upper  Kittanning 
Lower  Freeport  __ 
Upper  Freeport  -- 


Total 


Area  22.20  square  miles 


15.1 

43,488,000 

23,918,000 

55 

32 

G.8 

15,912,000 

100,000 

7,906,000 

,50 

26 

5.9 

15,399,000 

100,000 

8,414,000 

55 

29 

8.4 

19,656,000 

100,000 

10,756,000 

55 

26 

0,9 

17,388,000 

900,000 

8,244,000 

50 

28 

7.3 

21,024,000 

2,000,000 

10,463,000 

55 

32 

132,867,000 

3,200,000 

69,701,000 

Clinton  Township  Area  24.3  square  miles 


16.0 

43,200,000 

28,080,000 

65 

30 

8.4 

15,870,000 

7,144,000 

45 

2il 

7.8 

14,040,000 

6,318,000 

45 

20 

11.2 

20,208,000 

14,414,000 

55 

20 

9.2 

14,y04;{X)0 

6,707,000 

45 

IS 

Upper  Freeport  

8.4 

33.261,000 

500,000 

21,296,000 

65 

44 

Total  

147,492,000 

500,000 

83,949,000 
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Coal  rcaoiirvcs  in  Butler  Couiiiy  by  ioicusbipH — Conlinucd 


Bed 


Work- 

ai)lc 

Per  cent 

Area 

Original 

Mined  out 

Kceoverable  llccover- 

(Sq.  Mi.) 

deiiosit 

and  lost 

1 able 

Average 

thickness 

(inches; 


Concord  Township  Area  24.5  square  miles 


Brookville  

14.0 

49,1)32,000 

32,456,000 

65 

38 

Lower  Kittanning 

5.3 

9,540,000 

200,000 

4,203.000 

45 

20 

^Middle  KittaDning  _ 

6.8 

12.240.000 

23.220.000 

5,508,000 

1:1,872,000 

45 

20 

Lpper  Kittanuing  

s.o 

150,000 

tX) 

30 

3.1 

5,022,000 

S,0(U,000 

2,260,0)0 

4,050,000 

45 

18 

Upper  F'reeport  

2.S 

700, 0(X) 

55 

32 

Total  

108,018,000 

1,050,000 

62,340,000 

Connoquenessing  Township  Area  24.34  square  miles 


17.1 

46,170,000 

30,011,000 

30 

Lower  Kittanning 

6.S 

15,912,000 

100,000 

7,406,000 

50 

26 

Middle  -KittanniDg  . ..  

6.7 

13,276,000 

6,638,000 

50 

o*> 

upper  Kittanning ... 

11.9 

27,846; 000 

100,000 

13,260,000 

55 

26 

7.0 

14,220,000 

6,300,000 

45 

1:0 

Upper  Freeport  .. 

7.9 

2a,330;0(W 

400,000 

11, '512^000 

55 

30 

Total  

138,754,000 

600,000 

77,226,000 

Cranberry  Township 


Brookville  

Clarion  

Lower  Littanning 
Middle  Kittanning 
Lpper  Kittanning 
Lower  Freeport  -- 
Upper  (Freeport  .. 


Total 


Area  24.4  square  miles 


17.4 

53,244,000 

31,946,000 

00 

34 

8.4 

15,120,000 

6,804,000 

45 

20 

0.2 

21,528,000 

10,704,060 

50 

1:6 

11.4 

24,6r24,00O 



12,312,000 

50 

24 

7.8 

13,338,000 

6,002,000 

45 

19 

7.2 

20,736,000 

11,405,000 

00 

32 

148,580,000 

79,233,000 

Donegal  Township  Area  23.0  square  milc.s) 


16.6 

44,820,000 

20,892,000 

60 

30 

Lower  Kittanning ... 

4.5 

7,695,000 

UK),  000 

.3,418,000 

45 

.1!) 

14,4.54,0(K> 

5,508,000 

45 

•» 

Upper  Kittanning 

14.2 

35,784,000 

100,000 

19,626,000 

55 

28 

8.1 

16,03S,001f 

7,217,<KX> 

4.5 

Upper  Freeport  

7.2 

25, 920; 000 

1,500,000 

15;S73,000 

65 

40 

Total 

144,701,000 

1,700,060 

78,524,000 

Fairview  Township 


Area  24.74  square  miles 


Brookville  

Clarion  

l/ower  Kittanning 
Middle  Kittanuing 
Upper  Kittanuing 
l.ower  Freeport  __ 
Upper  Freeport  — 


15.6 

47,736,000 

28,642,000 

60 

34 

9.5 

25,650,000 

12,825,000 

50 

30 

0.2 

11,713,000 

151>,000 

5,206,000 

50 

27 

6.9 

10,146,000 

8,073,000 

.50 

26 

7.8 

23,868,000 

300,000 

14,141,000 

60 

34 

5.2 

9,:*i0,000 

4,212,000 

45 

20 

3.9 

10,881,000 

1,000,000 

5,434,000 

55 

31 

145,359,000 

1,450,000 

78,533,000 

Total 
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Coal  re,‘iOU)'Gcs  in  Butler  County  hy  totonships — Continued 


Bed 

Work- 

able 

Area 

Original 

Mined  out 

Recoverable 

Per  cent 
Recover- 

Average 

thickness 

(Sq.  Mi.) 

deposit 

and  lost 

able 

(inches) 

Franklin  Township 


Ai’ea  25.84  square  miles 


17,2 

49,566,000 

29,722,000 

60 

32 

Lower  Kittanning  

15,309,000 

100,000 

7,605,000 

50 

27 

8.4 

16,012,000' 

23,8»JS,0(X) 

8,310,000 

13,072,000 

50 

22 

Upper  Kittanning 

10.3 

100,000 

55 

26 

G.4 

10.368.000 

15.876.000 

4,(Ki6,000 

9,285,000 

45 

18 

36 

Upper  Freeport  ----- 

4.0 

400,000 

60 

Total  

131,580,000 

600,000 

72,660,000 

Forward  Township  Area  24. OS  square  miles 


15.0 

37,800,000 

24,570,000 

28 

Lower  Kittanning  . . 

s.o 

21,672,000 

400,000 

10,636,000 

50 

28 

1G,S4S,000 

8,424,000 

50 

24 

11.4 

28^728',  000 

15,800,000 

i8 

7.7 

16, (>12, 000 

si  316’ 000 

50 

24 

Upper  Freeport  

8.3 

22,'410,000 

300,000 

12,161^000 

oiT^ 

30 

Total  

• 

144,090,000 

700,000 

79,907,000 

Jackson  Township  Area  24.06  square  miles 


14.0 

35,280,000 

21,108,000 

60 

28 

0.8 

13,4(^,000 

(>,050,000 

45 

22 

Middle  Kittanning  _ 

5.9 

13,806,000 

100,000 

6,8.53,(){I0 

50 

26 

Upper  Kittanning  

10.2 

29,376,000 

100,000 

17,566,000 

00 

32 

Lower  Freeport  

5.1 

11,934,000 

500,000 

5,717,000 

50 

26 

Upper  Freeport  

6.4 

23,040,000 

200,000 

14,S16,000 

05 

40 

Total  - 

126,900,000 

900,000 

72,209,000 

Jefferson  Township  Ai-ea  24.16  square  miles 


17.0 

45,900,000 

29,8.35,000 

65 

30 

8.5 

18,360,000 

0,180,000 

50 

24 

0.0 

15,. 5.52, 000 

6,5X)8,000 

45 

18 

10.0 

2.5,712,000 

14,142,000 

65 

28 

G.S 

12,240,000 

5,508,000 

45 

20 

Upper  Freeport  

7.2 

22,573,000 

400,000 

13,303,000 

00 

34 

Total  

140,336,000 

400,000 

78,966,000 

I.ancaster  Township  . Area  24.22  square  miles 


16.2 

37,908,000 

22,745,000 

60 

26 

6.21 

12,276,000 

5,524,000 

45 

22 

8.6 

20,124,000 

10,062,000 

50 

24 

Upper  .Kittanning  

8.4 

21,168,000 

200,000' 

11,532,000 

.55 

28 

5.8 

]0,9(J2,000 

4,933,000 

45 

21 

Upper  Freeport  -. 

4.9 

15,876,000 

.300,000 

9, .346, 000 

60 

.36 

Total  

118,314,000 

500,000 

64,142,000 

IILTLEll  COUNTY 


-1!) 


C(M(l  rc.sOKrccs  in  Butler  County  by  toicnships — Continnat 


Work- 

able 

Area 

Original 

Mined  out 

Recoverable 

Per  cent 
Recover- 

.Vverage 

thiekness 

(Sq.  Mi.) 

deposit 

and  lost 

able 

(inches) 

Marion  Township  Area  2r>.l()  scpiarc  miles 


Brookville  _ 

Clarion  

Lower  Kittanning  

Middle  Kittanning  

17. G 
7.0 
G.4 
?.4 

C3,:ki0,000 

17,640,(KI0 

10,:ki0,«)0 

17,31(1,000 

100,  (XX) 

;^,S4S,ooo 

7,<>3S,()0U 

7,G3O,0itO 

55 

45 

50 

5)0 

40 

25 
24 

26 

Total  

113,070,000 

100,000 

(10,074,000 

Mercer  Township  Ari'a  1.1. 24  square  miles 


Brookville  ..  . _ 

Clarion  _ 

Lower  Kittanning  _ _ _ 

Middle  Kittanning  

Upper  Kittanning  

C.2 

5.0 
3.4 

3.0 

2:5,430,000 
12.  <>00, 000 

7.050.000 

7.200.000 

100.000 
100, wo 

15,233,000 

0,300,000 

3. 028. 000 

3.05.5.000 

55 

50 

50 

5o 

4 ' 
28 
20 
27 

Lower  Freeport  

Upper  Freeport  

Total  

51,232,000 

200,000 

29,41(>,000 

Muddy  Creek  Township  Area  24. oS  square  miles 


17.1 

58,482,000 

37,5]3,0(X) 

(i5 

38 

Clarion  . 

Lower  Kittanning  ..  

<>.8 

19,584.000 

ioo,oik;> 

10,. 7.7 1,000 

55 

32 

Middle  Kittanning 

G.8 

14.088.000 

1.7. 024. 000 

7.344,090 

50 

GO 

Upper  Kittanning  __ 

5.0 

31)0,000 

9,L)4,n'9<> 

31 

4.2 

7,5<)0,000 

8,:37O,00O 

402,000 

4,324,000 

45 

55 

20 

30 

Upper  Freeport  

3.1 

2tK.),(HX) 

Total  

121,308,000 

000,000 

72,328,(KI0 

Middlesex  Township  Area  21.2  square  miles 


Brookville  - . . 

1G.2 

43,740,000 

28,431,000 

G5 

3l 

Clarion  _ _ 

Lower  Kittanning  

8.3 

15,087,000 

7 O'Q  COO 

21 

Middle  Kittanning 

9.1 

18,018,000 

Upper  Kittanning  

9.4 

23,688,0IKI 

KLO-.’S;0OO 

28 

Lower  Freeport  

7.8 

12i,  03(1.  OOP 

45 

Upper  Freeport  

8.4 

^■8,72<,OUO 

— 

i7,2;;r,o(to 

00 

38 

Total  

142,497,000 

80,470,000 

Oakland  Township  Area  22.74  s<(uare  miles 


15.8 

45,504.000 

27,302,000 

lO 

Clarion  . 

Lower  Kittanning  . 

5.4 

13.<;08,000 

100.000 

0,754,000 

50 

28 

Middle  Kittanning  

7.G 

].3.<^’0,04^^) 

Upper  Kittanning  

O.S 

2:4,81 4,fKtO 

100,000 

13’04;4dl0O 

27 

Lower  Freeport  

G.2 

1(1,(^44,0()0 

Upper  Freeport  . - 

.7.8 

10,704,00.') 

300, 0(K) 

9,02ad;0ll 

55 

;,2 

Total  — 

123,354,000 

500,000 

00,797,000 
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Caul  resources  in  Butler  County  hy  townships — Continued 


Work- 

able 

Per  cent 

Average 

Bed 

Area 

Original 

Mined  out 

Recoverable 

Recover- 

thickness 

(Sq.  Mi.) 

deposit 

and  lost 

able 

(inches) 

Parker  Touinship 

Area 

24.28  square  miles 

Brookville  . 

14.2 

51,120,000 

28,110,000 

40 

Clarion  

11.2 

34,272,000 

.500,000 

10,886,000 

56 

34 

Lower  Kittanning  

4.8 

O',  900,000 

500,000 

2,380,000 

40 

18 

Middle  Kittarining  

7.0 

20,520,000 

100,000 

11,231,000 

55 

30 

Lpper  Kittanning  

2.5 

4,050,000 

100,000 

2,183,000 

45 

22 

I.ower  Preeport 

2.5 

10,800,000 

5,940,000 

48 

Upper  I'reeport  _ 

Total  - . 

128,628,000 

1,200,000 

66,942,000 

Penn  Toumship  Area  18.5  square  miles 


18.5 

53,280,000 

31,968,000 

60 

32 

Lower  Kittanning  

7.4 

13,9.-6,(100 

13.608.000 

20.8261.000 
15,048,000 
18, (>30, 000 

100,000 

6,249,000 

45 

21 

Mirldic  Tsittannin^ 

7.2 

(>,804,000 

11,454,000 

50 

2J 

Upper  Kittanning  

s.y 

55 

26 

7.0 

0^772, 0(X) 

45 

22 

Upper  Preeport  

6.9 

100,000 

8492;000 

55 

30 

Total  

135,378,000 

200,000 

71,439,000 

Slippery  Rock  Township  Area  25.81  square  miles 


Brookville  

Clarion  

Lower  Kittanning  _ 

Middle  Kittanning  _ - 

Uppei  Kittanning  

12.2 

6.0 

8.2 

7.2 

8.4 

27.450.000 

14.040.000 
20, (14, 000 

15.5.52.000 

22.680.000 

200,000 

1,000,000 

15.008.000 
7,020,000 

10, 2(12,  (XO 
7.776,060 

13.008.000 

55 

50 

50 

50 

60 

25 

£() 

28 

24 

30 

Total  

100,380,000 

1,200,000 

53,134,000 

Summit  Township  Area  24.40  square  miles 


14. !> 

37, .5-18, 000 

22, ,529,000 

60 

2S 

Lower  Kittanning  _ - 

7.2 

18,792,000 

800,000 

s.axj.ooo 

50 

29 

6-7 

11,76:1,060 

5,882. ono 

50 

21 

Upper  Kittanning  

{).('} 

24, 162,(100 

200,000 

13,179,000 

55 

28 

7.1 

12,780,000 

5,751,000 

45 

20 

Upper  Preeport  

6.9 

21,114,000 

700,000 

12,248,000 

60 

34 

Total  - 

126,159,000 

1,700,000 

68,585,000 

Venango  Township  Area  24.08  square  miles 


Brookville  - 

Clarion  

Lower  Kittanning  - 

Middle  Kittanning  - --- 

Upper  Kittanning  _ 

Lower  Preeport  — - 

15.7 

S.O 

3.2 

7.4 

3.2 

4.3 

62.172.000 

22.320.000 
5,7<KI.OOO 

13.320.000 
5,700,000 

13. 1.58.000 

1,500,000 

100,000 

100,000 

36.403.000 

11.160.000 

2.547.000 

5.994.000 

2.547.000 

6.579.000 

60 

50 

45 

45 

45 

50 

44 

31 

20 

20 

20 

34 

Total  

122,490,000 

1,700,000 

65,230,000 

BUTLER  COUNTY 
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Coal  resourcea  in  Builer  County  hy  toioiships — Continueil 


Bed 

Work- 

able 

Area 

Original 

Mined  out 

Reeoverablo 

Per  cent 
Recover- 

Average 

thickness 

(Sq.  Hi.) 

deposit 

and  lost 

able 

(inches) 

Washington  Township  Area  23.70  square  miles 


Brookvillc  

CJarion  ..  

Lower  Kittanning  

Middle  Kittanning  

I'pper  Kittanning  _ __ 

Lower  Freeport  

1G.8 
12,. C 

4.1 
S.C 

7.2 

i.a 

59.256.000 

30.288.000 

7.380.000 

18.576.000 

12.960.000 

2.160.000 

2,500,000 

100,000 

400,000 

34.054.000 

18.144.000 

3.270.000 

9.288.000 

5.652.000 
972,  aw 

CO 

50 

45 

50 

45 

45 

38 

32 

20 

*24 

20 

20 

Total  

136,620,000 

3,000,000 

71,386,000 

Winfleid  Township  Area  25. 3i  square  miles 


40,944,000 

28,166,000 

CO 

32 

7.2 

14,250,000 

5,-115,000 

45 

oo 

7.3 

13,008,000 

6^804,000 

50 

91 

Upper  Kittanning 

10. c 

25,758,000 

14',ie7’00O 

55 

27 

Lower  Freeport  

9.2 

23,184,000 

400,000 

11,392,000 

50 

28 

Upper  Freeport  

6.4 

18,432,000 

300,000 

9,973,000 

50 

,32 

Total  

1421,182,000 

700,000 

76,917,000 

Worth  Township  Area  24.. 56  square  miles 


14.6 

47,304,000 

26,017,000 

.55 

36 

Lower  Kittanniiig  

4.5 

12,150,000 

coo.ooo 

5 , 775 , 000 

.50 

,36 

Middle  Kittanning  

8.6 

23,220,000 

30O,0ai 

12,606,000 

oo 

30 

UpiJer  Kittanning  . 

1.0 

2.100,000 

300,000 

837,000 

45 

24 

Lower  Freeport  

3.6 

8,424,0ai 

3,791,000 

45 

20 

Upper  Freeport  

2.1 

5,292.000 

100,000 

2,596,«W 

50 

28 

Total  - — 

98,550,000 

1,300,000 

.51, 61 2,  (MX) 

52 


COAL  RLSOTJRCER  OP  PENNSYLVANIA 


CAMBRIA  COUNTY 


By 

John  F.  Reese 


INTRODUCTION 

Cambria  County  is  one  of  tlie  few  comities  in  the  liitnminons  coal 
region  of  J’ennsylvania  Avhicli  has  four  important  coal  beds.  These 
beds  have  good  thickness  in  different  parts  of  the  county  and  are 
exceptionally  free  from  impurities  and  remarkably  uniform  in  com- 
jiosition.  Although  Cambria  County  has  been  a large  producer  for 
many  years,  there  are  large  areas  of  good  coal  just  being  prospected 
by  core  drill. 

Alining  towns  ai‘e  present  throughout  the  entire  county.  The  rail- 
roads are  one  of  the  greatest  assets  to  the  coal  trade.  Alining 
has  nourished  because  of  the  easy  accessibility  of  the  coal. 


COAL  BEDS 

Cambria  County  has  six  coal  beds  that  are  now  of  economic  in- 
terest. In  order  of  present  importance  as  shijiping  coals  they  are; 
tlie  Lower  Uittanning,  Upper  Kitl  aiming,  Lower  Freeport,  Upper 
Freeport,  Clarion,  and  Brookville. 

Lower  Kiitannlng  coal.  The  numerous  mines  in  this  bed  and 
exposures  of  its  outcrop  have  furnished  many  measurements  of  its 
thickness,  thus  making  possible  an  accurate  and  reliable  computa- 
tion of  the  quantity  of  coal  it  contains.  The  “B-Rider”  coal  of  the 
Bens  Creek  area  has  been  computed  with  the  Lower  Kittanning  coal 
in  this  report. 

The  LoAver  Kittanniug  is  the  most  persistent  bed,  contains  the 
greatest  coal  resources,  and  is  the  largest  producer  within  the  county, 
yielding  more  than  S,100,d00  tons  annually. 

Upper  Kittaniiivg  coal.  A fair  quantity  of  information  as  to 
the  thickness  and  persistency  of  this  bed  is  available. 

The  bed  is  best  suited  for  mining  in  the  Patton,  Portage,  South 
Fork,  and  JohnstOAvn  areas. 

The  Upper  Kittanning  bed  is  fourth  in  size  of  resources  AAdthin 
the  county,  and  ranks  second  in  production,  Avith  a total  of  over 
3,()(K),000  tons  annually. 


(’A]\n’.RIA  COT'XTY 


Loxrer  Frecpoi't  coal.  A I'aii-J.v  ncciii-ate  esliinate  of  tlu*  qnaiility 
of  coal  in  this  l)ed  is  made  ]»ossii)le  Ity  many  measnrements  in  1ln* 
mines  and  on  tlie  ontciop. 

it  attains  its  Ix'st  deveiopment  for  mining-  in  rlie  i;arn(*sl)oro  Spang- 
ler area. 

The  Lower  Freeport  l)ed  contains  The  second  greatest  resource 
within  the  county,  and  ranks  third  in  production  with  a total  of  ovei' 
R.dOO.OOO  tons  annually. 

Upper  Freeport  coal.  Tlie  extensive  outcrop  of  this  hed  tlironghont 
the  counry  and  its  development  in  various  localities  fni-nish  a fair 
iuiml)ei-  of  measurements  for  an  accurate  estimate  of  (pmntity. 

It  is  mined  most  extensively  in  the  Barneshoro,  Hastings,  (fallitzin, 
and  Cresson  areas  where  it  attains  its  best  thickness  for  mining. 

The  Upper  Freeport  coal  is  third  in  size  of  leserve  in  the  county, 
and  ranks  fourth  in  production  with  a total  of  over  ll,7(IO,(!hO  tons 
annually. 

Claiio)!  or  A'  coal.  This  coal  has  been  computed  as  of  economic 
interest  in  Keade  and  Richland  toAvnships  wliere  it  has  been  mined. 
Little  is  known  of  its  thickness  and  extent,  and  only  areas  surround 
ing  mining  development  or  ]»roven  ground  have  been  conpmted. 

The  Clarion  coal  is  sixth  in  size  of  i-eserve  within  the  county 
and  ranks  lifth  in  production  with  a total  of  over  Db.Obll  tons  annu- 
ally. 

Brool'viUe  or  A coal.  This  bed  has  been  considered  of  interest  in 
live  townshi])S,  namely  Adams,  Cresson,  Dean,  (fallitzin,  and  Rich- 
land. Only  areas  surrounding  ojierations  or  ]U'Oven  ground  have 
been  computed,  as  little  is  known  of  the  extent  and  persistency  of 
this  coal. 

The  Brookville  coal  is  liflh  in  size  of  i-eserve  rvithin  the  county, 
and  ranks  sixth  in  production  v ith  a total  of  ovei-  IS, 00b  tons 
annually. 


COAL  RESOURCES 

The  reliability  of  the  average  thickness  of  the  coals  used  in  the 
computation  of  tonnage  decreases  for  the  beds  in  the  oi-der  follow- 
ing: LoAver  Kittanning,  U])per  Freeport,  Lower  Freejmrt,  I"]»per 
Kittanning,  Brookville,  and  Clarion.  Thus,  while  the  ligures  for- 
the  Lower  Kittanning  bed  are  conservative  and  ]!i-obably  reliable, 
the  figures  for  the  Clarion  coal  may  be  much  too  small  or  many 
times  too  large. 
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COAL  RESOURCES  OF  PENNSYLVANIA 


Coal  resou7'ces  in  Cambria  County 


Bed 

Original  Deposit 

Mined  out 
and  lost 

Recoverable 

U.  Freeport  _ _ . _ 

T,  ■Prpippnrt 

1,016,000,000 

1.337.800.000 
922,500,000 

2.010.300.000 
32,400,000 
64,000,000 

74.050.000 

85.200.000 

89.700.000 
216,800,000 

1,000,000 

150,000 

711.920.000 

900.730.000 

612.430.000 
1,348,100,000 

21.300.000 

43.600.000 

Tj  Kittanning  _ 

L.  Kittanning  

Clarion  _ 

lirookville  _ _ 

M’ot-ai 

5,383,000,000, 

406,900,000 

3,038,080,000 

Summary  of  recoverable  coal  in  Cambria  County 


Township 

U.  Freeport 

L.  Freeport 

U.Kittann’g 

L.  Kittann’g 

Adams  

29,000,000 

26,500,000 

83,200,000 

76,809,000 

Aiiegheny 

57,600,000 

65,600,000 

5 , 500 , 000 

64,500,000 

Barr  

5,600,000 

73,600,000 

10,400,000 

67,500,000 

Blackiick  

14,000,000 

72,100,000 

37,400,000 

73,200,000 

50,000,000 

116,000,000 

138,000,000 

Chest  

6,500,000 

45,500,000 

63,000,000 

47,400,000 

Ciearfleid  

21,600,000 

57. .300, 000 

29,000,000 

54,300,000 

Coneroaugh  

12,800,000 

11,300,000 

7,500,000 

10,500,000 

Cresson  

24,200,000 

14,500,000 

17,600,000 

32,000,000 

Croyle  — 

47,600,000 

81,300,000 

^,500,000 

45,100,000 

Dean 

14,000,000 

11,200,000 

21,800,000 

46,800,000 

E.  Carroli  

9,200,000 

64,600,000 

16,600,000 

56,400,000 

East  Taylor 

18,300,000 

12,600,000 

8,500,000 

20,400,000 

Elder  

7,000,000 

14,100,000 

16,100,000 

22,500,000 

Gallitzin  . 

30,300,000 

9,200,000 

10,000,000 

36,200,000 

Jackson  _ - 

32,800,000 

48,300,000 

25,700,000 

81,200,000 

Johnstown  City 

120,000 

130,000 

230,000 

2, 700,000 

Lower  Yoder  __ 

8,800,000 

5,600,000 

6,000,000 

15,100,000 

Middle  Taylor  __ 

16,500,000 

7,600,000 

8,800,000 

15,700,000 

44,400,000 

ai, 700, 000 

40,100,000 

Portage  

24^000,000 

13,000,000 

12,200,000 

19,500,000 

Reade — 

26,200,000 

15,000,000 

21,209,000 

77,200,000 

Richland  _ 

19,000,000 

21,000.000 

53,100.000 

48,200,000 

Stony  Cireek  __ 

5,200,000 

4,000,000 

6,000,000 

14,000,000 

.Sumnierhili  --  . 

60,700,000 

31,600,000 

33,000,000 

62,300,000 

Susquehanna  _ 

56,200,000 

41,500,000 

17,000,000 

54,200,000 

Upper  Yoder 

23,000,000 

14,500,000 

11,700,000 

36,000,000 

Washington  

18,800,000 

10.800,000 

9,100,000 

19,000,000 

8,800,000 

3,000,000 

16,100,000 

West  Taylor 

1,300,000 

1,100,000 

1,200,000 

4,400,000 

White  

27,200,000 

30,000,000 

35,500,000 

50,809,000 

Total  

711,920,000 

900,730.000 

612,430,000 

1,348,100,000 

Clarion 


10  500,000 
10,80.000 


21,800,000 


Brookville 


4,300,000 


10,800,000 


11,000,000 


11,000,000 


0,500,000 


43,600,000 


Coal  resources  in  Cambria  County  by  townships 


Mining 

Thick- 

Bed 

Area 

Original 

Mined  out 

Mining 

loss 

ness 

(Sq.  Mi.) 

deposit 

and  lost 

Recoverable 

per  cent 

per  cent 

(Inches) 

Afiams  Township  Area  53.0  square  miies 


D.  Freeport 

14.8 

43,100,000 

.500,000 

29,000,000 

89 

15 

32-40 

L.  Freeport  

15.4 

40,500,000 

1,500,000 

26,500,000 

80 

15 

24-34 

U.  Kittanning  .. 

.31.7 

110,100,000 

1,300,000 

83,200,000 

9D 

15 

82-42 

L.  Kittanning 

35.7 

137,500.000 

37,000,000 

76,800,000 

90 

15 

30-52 

Brookville  

2.0 

6,400,000 

50,000 

4,300,000 

SO 

15 

36 

a’ntnl 

337,600,000 

40,3.50,000 

219,800,000 

CAMBRIA  COUNTY 
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Coal  resources  in  Cambria  Counltj  by  ioicnskips — Conlinucd 


, 

Mining 

Thick- 

i Area 

Uriginal 

Mined 

out 

Mining 

loss 

noss 

(Sq.  Mi.) 

uep^it 

and 

lost 

Recoverable 

ixr  cent 

per  cent 

(Inches) 

Allegheny  Township  Area  hi. 7 square  miles 


20.7 

ri7.r.<n>,0()0 

9i) 

15  : 0-44 

K.  Freeport  

31. G 

96,500,000 

65,600,000 

so 

15 

U.  Kittanning  -- 

■2.9 

7,500,000 

5,5tH>,0(.l0 

15  24-30 

1..  Kittanning  __ 

31.3 

84,400,000 

ti4,.j(X).0(.)0 

!K) 

15  24-o<) 

Totnl 

203,700,000 

193,200,000 

Barr  Township  Area  31.9  square  miles 


2.0 

7,300,000 

___  _i  5,000,000 

00 

15 

0-42 

L.  Freeport  ..  - 

2S.2 

112,200,000 

lfi,000,00n  73,600,000 

5)0 

15 

0-48 

U.  Kittanning  __ 

10.3 

24,100,000 

16,400,000 

so 

15 

0-28 

L.  Kittanning  ___ 

24.4 

91,600,000 

1,300,000  : 67,500,000 

90 

15 

24-42 

235,-200,000 

17,300,000  163,100,000 

Blacklick  Township  Area  33.3  square  miles 


U . Freeport  

7.8 

20,000,000 

14,000,000 

SO 

1,5 

0-33 

L . Freeport  

26.5 

94,500,000 

300,000 

72,lf‘0.000 

90 

15 

28-42 

U.  Kittanning  .. 

22.3 

55,000,000 

_ _ 

37,400.000 

SO 

15 

24-.36 

L.  Kittanning  .. 

30.9 

r22,200,000 

20,500,000 

73,200,000 

90 

15 

42-50 

Total  

201,700,000 

26,800,000 

196,700,000 

Cambria  Township  Area  51.9  square  miles 


IT.  Freeport  

L.  ITeeport  

L.  Kittanning  ... 

1«.9 

48.7 

51.9 

04.800.000 
152, .500,000 
1.87,400,000 

7,000,000 

50.000.000 

116,600,000 

138,000,000 

90 

90 

90 

15 

15 

15 

0-42 

0-46 

3C-4C 

404,700,000 

7,000,000 

.304,600,000 

Chest  Township 

Area  30*0  «:niiaro  miles 

U.  Freeport  

L.  Freeport 
r.  Kittanning  ._ 
I,.  Kittanning 

3.3 

21.5 

24.4 

23.3 

9, .500, 000 

66.900.000 

85.600.000 
70,  WO,  000 

3,200.000 

300,000 

6,500,000 

45,500,0^0 

03,000.000 

47,400,000 

SO 

,80 

90 

SO 

15 

1.5 

15 

15 

0-3-3 

0-40 

,30-62 

24-40 

Total 

2:32,000.000 

3,500,000 

162,409,000 

Clearfield  Township 


Area  30.4  square  miles 


T'. 

T,. 

r. 

I.. 


Freeport  

Freeport  

Kittanning  __ 
Kittanning 


10.2 

27.4 

11.7 

29.6 

20,. son.  non 

<U.. 500.000 
28,200,000 
79,900,000 

1,109,000 

"loo^ooo" 

21.600.000 

.57,-500,000 

20,00.0.000 

.54,300,000 

no 

00 

80 

15 

15 

15 

15 

0-42 

34-42 

26-46 

00-42 

231,900,000 

1,509,000 

162,400,CXX) 

Total 
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GOAL  IlESOURGES  OF  PENNSYLVANIA 


Coal  resources  in  Gamhria,  Cowuiij  hy  townsliiys — Coniinued 


Mining 

Thick- 

Bed 

Area 

Original 

Mined  out 

Recov^’afle 

Mining 

loss 

ness 

(Sq.  Mi.) 

deposit 

and  .lost 

per  cent 

per  cent 

(Inches) 

Concmaugh  Township  Area  11.2  square  miles 


U.  Freeport  _ 

L.  Freeport  

U.  Kittanning  -- 
L.  Kittanning  ___ 

5.1 

6.2 
6.5 
8.4 

17.860.000 

10.600.000 

20.300.000 

35.200.000 

1,000,000 

10.500.000 

21.400.000 

12,800,000 

11.300.000 
7,500,000 

10.500.000 

90 

80 

90 

90 

15 

15 

15 

15 

36-44 

28-SO 

28-42 

42-72 

Total 

89,900,000 

82,900,000 

42,100,000 

Cresson  Township  Area  13.0  square  miles 


IT.  Freeport  — 
L.  Freeport 

U.  Kittanning 

Jj.  Kittanniug 
Brookville 

9.0 

8.9 

9.0 
12.3 

5.0 

42.400.000 

21.400.000 

26.100.000 
43,400,000 
16,000,000 

10,800,000 

200,000 

1,500,000 

24.200.000 

14.500.000 

17.600.000 
32,000,000 

10.800.000 

90 

80 

80 

90 

80 

15 

15 

15 

15 

15 

44-52 

24-34 

24-30 

24-12 

36 

Total  - - 

149,300,000 

12,500,000 

99,100,000 

Croyle  Township  Area  21.3  square  miles 


U.  Freeport  

18.5 

63,600,000 

1,300,000 

47,600,000 

90 

15 

32-48 

I..  Freeport  

17.6 

48,309,000 

2,200,000 

31,. 300, 000 

80 

15 

30-48 

U.  Kittanning  __ 

13.7 

47,300,000 

900,000 

35,500,000 

80 

15 

24-42 

L.  Kittanning  ___ 

19.6 

76,200,000 

17,200,000 

45,100,000 

90 

15 

42-59 

2.35,400,000 

21,600,000 

150,500,000 

Dean  Township  Area  21.7  square  miles 


0 . Freeport  

L.  Freeport 

U.  Kittanning  __ 
D.  Kittanning 
Brookville  __ 

5.3 

4.9 

7.5 

16.7 

5.0 

19.300.000 

16.400.000 

32.800.000 

61.500.000 
16,000,000 

1,100,000 

4,300,000 

300,000 

14,000,000 
11,200,000 
21,800,000 
46,800,000 
, 11,000,000 

90 

80 

90 

90 

80 

15 

15 

15 

15 

15 

36-48 

.30-48 

30-48 

36-12 

36 

Total  

146,000,000 

5,700,000 

104,800,000 

• 

East  Carroll  Township  Area  26.8  square  miles 


5.D 

IH, 500, 000 

0,200.000 

80 

15 

0-86 

T,.  Freeport 

22.7 

86,800,000 

2,800,000 

04^000,000 

90 

15 

34-55 

TF  Kittarining 

7.8 

28,000.000 

0,300,000 

10,000,000 

90 

15 

24-58 

T-.  Kittanning 

26.8 

74,. 500, 000 

800,000 

,56,400,000 

90 

15 

30-42 

202,800,000 

0,400,000 

146,800,000 

East  Taylor  Township  Area  11.4  square  miles 


Tl.  Freeport  

6.7 

20.800.000 

2,900,000 

18.800,000 

90 

15 

.36-48 

L.  Frooport 

7.0 

18,. 500, 000 

12,600,000 

80 

15 

0-80 

U.  Kittanning  __ 

4.2 

12,200.000 

1,100,000 

.8,500,000 

90 

15 

.-0-36 

L.  Kittanning 

8.9 

36,900,000 

2,000,000 

20,400,000 

90 

• 15 

44-!r6 

Total  

04,400,000 

6,000,000 

59,800,000 

CA.MBKIA  COl'NTY 
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Coal  rcsourcc.s  in  (Uunhria  Coaniij  J)i/  toini.slii  ps — ( 'on  It  a uctl 


1 

Mininj;  Thiek- 

Area 

Origiiuil 

Mined  out 

Minins 

loss  ne.ss 

(Sq.  Mi.) 

(h'posit 

aiiii  lost  Koeovrrublc 

p('r  cent 

per  cent  (Inches) 

Elder  Townshi])  Area  14.5  s<(uare  miles 


U.  Freeport  — - 

3.0 

0,700,000 

(HJO.OOO 

r.cmi.iw) 

90 

If) 

0-;Hi 

L.  Freeport 

f).4 

•24, 700, 00(1 

(),;joo,u(X) 

14,11K).IIOO 

90 

10 

0 

U.  Kittanning 

u.o 

33,000, coo 

i2,soo,o(;a 

10, 100, (HO 

90 

15 

20-.5S 

L.  Kittanning 

11.2 

35, 300, 000 

2.20O,0(K) 

22,500,000 

SI 

15 

24-1  s 

103,000,000 

21,000,000 

50,700,000 

Gallltzln  Township  Area  ]!».!  sipiare  miles 


U.  Freeport  . 

15.  G 

65,100,000 

25,50(G0(t0 

;jo,3o(i,ooi) 

90 

15 

36-4> 

L.  Freeport  

5.0 

13, .500, 000 

9,200,000 

81) 

1.5 

30-30 

U.  Kittanning 

o.y 

14,7UO,(XIO 

10,000,000 

89 

15 

24-34 

L.  Kittanning 

17.6 

4 7,. ’500,000 

200,000 

36,200,000 

IH) 

15 

24-36 

Brookville  

5.0 

10,000,000 

11,000,000 

SO 

15 

bG 

156,800,000 

25,700,000 

96,700,000 

Jackson  Township 

Area 

48.3  square  miles 

U.  Freeport  

12.9 

43,200,000 

bOO.OOO 

.32.300,000 

90 

15 

0-12 

L.  Freeport 

23.5 

63,500,000 

300,000 

4.3,300.000 

<'0 

15 

23-36 

U.  Kittanning  __ 

15.5 

37,,s00,000 



25,700.000 

,■^0 

15 

24-.'I6 

L.  Kittanning  ___ 

30.7 

123,900,000 

17,800,000 

81,200,000 

GO 

15 

oG-50 

Total 

268,400,000 

18,400.000 

188,000,000 

Johnstown  City  Area  1.1  square  miles 


U.  Freeport 

.1 

300,000 

150,000  i 120,000 

!I0 

15 

36-44 

.1 

‘’00,000 

1 00, 000 

•SO 

15 

‘’8-o0 

U.  Kittanning  .. 

j) 

GOO, 000 

:j00,000  200,000 

90 

15 

34-42 

L.  Kittanning 

1.1 

4,200,000 

f;00,000  2,700,000 

90 

15 

40-46 

Total  

5,300,000 

1,0.50,000  3,180,000 

l.ower  Yoder  Township  Area  1J.2  square  mih  s 


Tl.  Freeport 

3.3 

11,000,000 

8,800.000 

90 

15 

32- 12 

T..  Freeport  

0 . 2 

8, GOO, 000 

MOO, 000 

5,(ino,0(:() 

89 

15 

2,s-3n 

11.  Kittanning 

3.6 

10, 100,  ()(;() 

1,500,000 

0,000,000 

!HI 

15 

30-:’G 

L.  Kittanning  __ 

G.3 

22,700,000 

2,!M)0,000 

15,100,000 

J.H) 

15 

3 9i 

Total  

53,000,000 

4,700,0011 

36,100,0131 

Middle  Taylor  Township  Area  6.S  square  miles 


U.  Freeport 

L.  Freeport 

C.  Kittanning  __ 
L.  Kittanning  — 

5.6 

4.5 

4.8 

5.0 

22,000,000 

11.300.000 

12.900.000 

20.600.000 

409.000 

100.000 

10,500,000 

7,000,000 

8.800,ff00 

115,700,000 

90 

.<0 

80 

itO 

15 

15 

15 

15 

•MG)-!  8 
28-30 
.•’>0-30 
3G-4G 

Total  

66,800,000 

.500,000 

48,600,000 
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COAL  RESOURCES  OF  PENNSYLVANIA 


(Joal  rc-soiovcs  in  Canihrid  Cotinfij  hjj  toioislilps — Vo)i1i)iued 


Boil 

Area 

Original 

Mined  out 

Mining 

Mining 

loss 

Thick- 

ness 

(Hq.  Mi.) 

deposit 

and  lost 

Recoverable 

per  cent 

per  cent 

(Inches) 

Munster  Township  Area  15.1  square  miles 


U . Freeiiort  

L.  Freeport  - 
L.  Kittanning  __ 

15.1 

15.1 

15.1 

58.000. 000 

32.000. 000 
52,500,000 

44.400.000 

21.700.000 

40.100.000 

90 

80 

00 

15 

15 

15 

36-48 

24^34 

24.42 

Total  

142,500,000 

106,200,000 

Portage  Township  Area  IP. 4 square  miles 


U-  Freeport  

L.  Freeport  , - 
U.  Kittanning  .. 
L.  Kittanning 

10.2 

7.0 

7.2 

12.1 

41.900.000 
19, .300,000 

24.300.000 

45.700.000 

10.500.000 
.300,000 

8,300,000' 

20.200.000 

at, 000, 000 

13.000. 000 
12,200,000 

19.. 500.000 

90 

SO 

90 

90 

15 

15 

15 

15 

42-48 

24-36 

24-48 

36-4S 

Total  

131,300,000 

39,300,000 

68,700,000 

Reade  Township  Area  .56.4  square  miles 


U.  Freeport  

L.  Freeport  

U.  Kittanning  ... 
L.  Kittanning  .. 
Clarion  

12.2 

6.8 

9.0 
29.4 

5.0 

35.600.000 

23.000. 000 

29..  300. 000 
103.500,000 

16.200.000 

1.300.000 

900.000 

1.600.000 
2,600,000 

700.000 

26,200,000 

15,000,000 

21,200,000 

77.200.000 

10.500.000 

90 

80 

90 

90 

80 

15 

15 

15 

15 

15 

30-36 

24-42 

24-56 

36^2 

36 

207,600,000 

7,100,000 

150,100,000 

Richland  Township  Area  25.4  square  miles 


U.  Freeport  

L . Freeport  

U.  Kittanning  — 
L,  Kittanning  .. 

Clarion  

Brookville  

8.8 

11.5 

20.2 

23.1 

5.0 

3.0 

27.800.000 
31,000,000 

77.700.000 

91.800.000 

16.200.000 
9,600,000 

200, noo 
.9,800,000 
28,800,000 
300,000 
100  ,'000 

19.000. 000 

21.000. 000 

53.100.000 

48.200.000 

10.800.000 
6,500,000 

80 

80 

90 

90 

80 

80 

15 

15 

15 

15 

15 

15 

32-40 

24-30 

24-48 

32-54 

36 

36 

Tnfpl 

254,100,000 

37,700,000 

158,600,000 

Stony  Creek  Township  Area  5.0  square  miles 


XT.  Freeport  

L.  Freeport  

IT.  Kittanning  .. 
L.  Kittanning 

2.4 

2.4 

3.7 

4.9 

8,100,000 

6,000,000 

14.600.000 

19.200.000 

1.300.000 
200,000 

6.800.000 
1,000,000 

5,200,000 

4.000. 000 

6.000. 000 
14,000,000 

no 

so 

90 

90 

15 

15 

15 

15 

36-44 
24-, 3n 
36-64 
36-4 1 

''rnfF,! 

47,900,000 

9,:300.000 

29,200,000 

Siimmerhill  Township  Area  25.6  square  miles 


IK  Freeport  

21.5 

s^,^too,onr> 

8.000.000 

00,700.000 

90 

15 

36-48 

L.  Freeport  

IS. 2 

47.000,000 

700.000 

.31,500.000 

SO 

15 

24-48 

U.  Kittanning  .. 

14.2 

48,900,000 

800.000 

33,000,000 

80 

lo 

24-42 

L.  Kittanning  .. 

23.1 

87,700,000 

6,300.000 

62,. 300, 000 

90 

15 

32-44 

206,000,000 

10,300.000 

187,500,000 

CAMBRIA  COUNTY 
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Coal  resources  in  Cambria  County  by  toicnships — Continued 


Bed 

Area 
(Sq.  Mi.) 

Original 

deposit 

Mined  out 
and  lost 

Recoverable 

Mining 
per  cent 

Mining 

loss 

per  cent 

Thick- 

ness 

(Inches) 

Susquehanna  Township 

Area  31.4  square  miles 

U.  Freeport  __  - 

21.9 

8:1,500,000 

io,ooo,oc« 

56,200,000 

90 

15 

24-64 

L.  Freeport  

22.2 

04,500,000 

40,300,000 

41, .500,000 

O'O 

15 

36-62 

F.  Kittanning  __ 

6.0 

22,900,000 

500,000 

17,000,000 

SO 

15 

aK58 

L.  Kittanning 

21.9 

72,100,000 

1,200,000 

54,200,000 

90 

15 

24-4U 

Total  . . 

273,000,000 

52,000,000 

108,900,000 

Upper  Yoeier  Township 

Area  15.8  square  miles 

U.  Freeport 

9.2 

30,700,CM;fO 

700,000 

23,000,000 

90 

15 

32-42 

L.  Freeport  ..  - 

8.0 

21,600,000 

300,000 

14,500,000 

89 

15 

24-36 

U.  Kiftanning  .. 

10.5 

35,500,000 

20,200,000 

11,700,000 

90 

15 

30-44 

L.  Kittanning  .. 

13.5 

47,300,000 

300,000 

36,000,000 

90 

15 

.36-42 

133,100,000 

21,500,000 

85,200,000 

Washington  Township  Area  15.0  square  miles 


U.  Freeport  

L.  Freeport  - 
U.  Kittanning  .. 
L.  Kittanning 

6.2 

6.4 

4.7 

8.8 

25.700.000 

15.900.000 

13.700.000 

33.200.000 

1,100,000 

.300,000 

8,300,000 

18,800,000 

10,800,000 

9,100,000 

19,000,000 

90 

SO 

80 

90 

15 

15 

15 

15 

36-48 

24-.36 

24-36 

36-42 

Total  

88,500,000 

9,700,000 

57,700,000 

West  Carroli  Township  Area  10.6  square  miles 


L.  Freeport  

U.  Kittanning  .. 
I. . Kittanning 

6.0 

1.5 

10.0 

24, .500, 000 
4,300,000 
30,200,000 

13,000,000 

400,000 

9,100,000 

8,800,000 

3,000,000 

16,100,000 

90 

99 

90 

15 

15 

15 

46-52 

0-44 

30-42 

Total  

59,000,000 

22,500,000 

27,900,000 

West  Taylor  Township  Area  5.0  square  miles 


U.  Freeport 

1..  Freeport  

U.  Kittanning 

L.  Kittanning 

.5 

.7 

.7 

1.4 

1.700.000 

1.600.000 

1 .800.000 

5.700.000 

200,000 

1.300.000 

1.100.000 
1,200,000 
4,400,000 

90 

80 

90 

90 

15 

15 

15 

15 

0-40 

24-30 

30-36 

36-.52 

Total  

10,800,000 

200,000 

8,000,000 

1 

White  Township Area  23.3  square  miles 


U.  Freeport  - _ 

L.  Freeport  

U.  Kittanning  __ 
I..  Kittanning  .. 

1?>A 

14.4 

15.0 

23.2 

30.000. 000 

44.000. 000 

52.300.000 

66.500.000 

500,000 

27.200.000 
30,000,000 

35.500.000 

50.800.000 

90 

89 
SO 

90 

15 

15 

15 

15 

0-36 
24-42 
30-44 
24-)  0 

Total 

198,8(10,(100 

500,000 

143,500,000 

XX— 5 
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CAMERON  COUNTY 


By 

James  D.  Sisler 


INTRODUCTION 

The  coal  beds  of  Cameron  County  occur  at  the  base  of  the  Alle- 
gheny group  and  in  tlie  Rottsville  series.  Practically  all  of  the 
production  is  for  local  use.  The  area  of  coal-bearing  rocks  is  small. 
The  Cameron  basin,  extending  midway  between  West  Branch  and 
Sterling,  contains  practically  all  of  the  coal  in  the  county,  except 
a few  small  areas  in  the  northwestern  part.  Production  from  these 
coal  beds  has  been  so  small,  and  their  future  value  so  uncertain, 
that  computations  Avere  not  made  on  a township  basis. 


COAL  BEDS 

Alton  (Mercer?)  coal.  This  bed  averages  3 feet  thick,  but  not 
all  of  it  is  mineable,  as  it  is  generally  split  into  two  benches  by  a 
shale  parting  near  the  middle. 

Clermont  coal.  This  bed,  prol»ably  the  Clarion  bed  of  the  main 
coal  field,  has  been  opened  at  several  places  in  the  Cameron  basin, 
but  production  has  been  small.  It  averages  3 feet  thick  and  is  lo- 
cally a good  clean  coal  but  high  in  sulphur. 

Lower  Kittanning  coal.  This  bed  is  geologically  the  highest  coal 
in  Cameron  County  and  is  present  only  in  isolated  areas  in  the 
Cameron  basin.  Here  it  averages  3 feet  thick,  having  a maximum 
thickness  of  3 feet  8 inches.  Very  little  mining  has  been  done  in 
this  bed. 

COAL  RESOURCES 

The  information  ui)oii  which  the  following  comi)utations  were  made 
Avas  not  all  that  could  be  desired.  IloAvever,  the  computations  are 
reasonably  accurate.  The  Lower  Kittanning  and  Clermont  coals  are 
sixty  per  cent  rect)verable,  the  Alton  coal  is  fifty  per  cent  mineable. 


Coal  resources  of  Cameron  County 


Bed 

Mineable 

area 

(Sq.  Mi.) 

Original 

deposit 

Mined 

out 

and  lost 

Recoverable 

2 

6,4^,000 

50.000 
125,000 

60.000 

3,858,0C0 

13.533.000 

16.170.000 

Clarion  or  Brookville  _ 

7 

22,680,000 

32,400,000 

Alton  or  MerctT  

12 

Total 

61,. 560, 000 

835,000 

33,561,000 

CENTRE  COUNTY 


61 


CENTRE  COUNTY 


By 

James  D.  Sislkk 


INTRODUCTION 

Cciiti'e  Comity  is  situated  on  the  eastern  edji'e  of  the  main  liitn- 
minons  coal  held.  The  coal  lieds  are  eontained  in  two  basins  having  a 
northeast-sontlnvest  trend.  The  areas  underlain  hy  eoal  are  isolated. 
The  prineipal  area  of  coal  is  in  the  vicinity  of  lMiili])sbnrg,  Snow 
Shoe,  and  Beech  Creek.  The  axis  of  the  trough  wherein  these  coal 
beds  occur  rises  and  falls,  lifting  the  coal  beds  into  the  air  and 
again  making  them  occur  in  the  hill to] is.  The  West  Branch  of  the 
Susquehanna  marks  the  end  of  the  second  hasin,  which  jireserves 
a few  acres  of  coal  near  Karthans.  This  comity  has  produced  coal 
for  man_y  years.  IMnch  of  it  has  been  sold  in  New  York  State  for 
domestic  and  steam  fuel.  In  latter  years  it  has  not  figured  to  any 
great  extent  in  the  total  coal  lirodnction  of  the  State. 


COAL  BEDS 

The  coal  beds  of  Centre  County  are  contained  in  the  Allegheny 
group  of  rocks.  The  Brookville,  Lower,  IMiddle  and  Uiiper  Kittau- 
ning,  Lower  and  Upper  Freejiort  are  all  mineable  in  this  county. 

BrookniJIc  coal.  This  bed  is  geologically  the  lowest  coal,  is  gen- 
erally a dirty  bed,  but  it  is  locally  thick  and  has  good  quality. 
It  is  mined  for  commercial  shipment  in  Rush  Township.  The  Brook- 
ville coal  is  also  mined  on  Cherry  Run  in  Snow  Shoe  Township. 
Here  it  is  3 feet  t!  inches  to  4 feet  2 inches  thick.  The  coal  is  rather 
high  in  snlplinr  and  ash.  The  Brookville  bed  contains  the  largest 
recoverable  tonnage,  114  million  tons. 

Loipcr  Kiiiannincf  coal.  This  coal  lying  about  55  feet  above  the 
Brookville,  is  one  of  the  important  coals  of  Centre  County.  Forty- 
five  million  tons  of  coal  have  been  mined  out  and  lost  from  this 
bed.  The  Lower  Kittanning  is  mineable  at  practically  all  of  its 
localities.  In  Rush  Township  it  is  variable  in  thickness,  averaging 
3 feet  4 inches  of  mineable  coal.  It  is  also  mined  in  Burnside  Town- 
ship where*  it  has  the  same  thickness.  In  Snow  Shoe  Townsliip  it 
is  not  so  thick  but  is  mined  extensively.  Its  quality  is  excellent. 
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Middle  Kittmning  coal.  This  bed  is  thin  and  unimportant  in 
Centre  County.  It  has  been  figured  as  a resource  because  it  is 
mineable  locally  and  coal  will  be  produced  from  it  in  the  future. 
The  calculation  of  resources  of  this  bed  is  extremely  conservative. 
The  Middle  Kittanuing  ranges  from  a few  inches  to  5 feet  thick  and 
where  thickest  is  generally  impure. 

Upper  Kittanmng  coal.  This  bed  lying  at  an  average  interval 
of  75  feet  above  the  Lower  Kittanuing,  is  also  a very  important  coal 
in  Centre  County.  Much  coal  has  been  mined  from  this  bed,  and 
53  million  tons  of  recoverable  coal  remain  in  it.  The  Upper  Kittaji 
ning  averages  3 feet  thick.  Locally  it  is  4 feet.  The  coal  from  this 
bed  has  exceptionally  good  quality  when  it  is  lU'operly  prepared. 

Lower  Freeport  coal.  This  bed  occurs  only  in  the  highest  hilltops 
of  Burnside,  Rush,  and  Snow  Shoe  townships.  Half  of  the  coal  in 
this  bed  has  been  exhausted.  It  ranges  from  2 to  5 feet  thick  and 
averages  apiu’oximately  3 feet  2 inches  thick.  Locally  on  Cherry 
Run  in  the  Snow  Shoe-Moshannon  district  the  Lower  Freeport  is 
G feet  tiiick,  but  this  thickness  is  nniisual. 

Upper  Freeport  coal.  Tliis  bed  caps  about  twenty  of  the  highest 
knobs  on  the  western  flank  of  Allegheny  Mountain.  It  ranges  from 
2 feet  G inches  to  5 feet  thick  and  has  good  quality.  Much  of  this 
bed  has  been  exliaustcd.  Approximately  one  million  tons  of  recover- 
able coal  remain.  The  calculation  of  coal  resources  in  this  county 
is  fairly  accurate,  particularly  in  Snow  Shoe  and  Rush  townships. 
The  tonnages  mined  out  were  apportioned  to  the  various  townships 
according  to  the  observation  made  by  the  author.  Very  few  mine 
maps  were  available  in  this  county.  The  calculations  of  resources 
in  the  Lower  and  Upper  Kittanuing  are  the  most  accurate. 


Coal  resources  in  Centre  County. 


Bed 

Original  deposit 

Mined  out  and  lost 

Recoverable 

Upper  Freeport  

Lower  Freeport  . _ _ 

Upper  Kittanning 

Middle  Kittanning _ 

8,610,000 

14.310.000 

32.976.000 
■I'l'.COLOfO 

169. 164. 000 

245.700.000 

7.000. 000 

4.000. 000 
1.5,(X)0,000 

1,180,000 

4,366,000 

53,320,100 

24,19,3,600 

77,296,000 

114,719,000 

Lower  Kittanning _ 

Brookvillc  — _ . _ _ 

45,4.50,000 

6,600,000 

Total  

514,485,000 

79,250,000 

275,076,000 

Summary  of  rccoveraMe  coal  in  Centre  Counity. 


Township 

Brookville 

Lower 

Kittanuing 

Middle 

Kittanning 

Upper 

Kittanning 

Lower 

Freeport 

Upper 

Freeport 

Burnside  

26.884.000 
1.. 521,000 

48.087.000 

38.227.000 

17.302.000 
‘>.U«.non 

.33,832,000 

23.909.000 

10.908.000 
567.000 

1,7.38,000 

10.980.000 

^ 46,616,000 

' 2,008,000 

663,000 

1.081,000 

5,54.3,0(X) 

1,467,000 

893,000 

302.000 

216.000 

Snow  Shoe 

114,719,000 

77,296,000 

24,193,000 

53,320,000 

4,368,000 

1,180,000 

CENTRE  COUNTY 
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Coal  resources  in  Centre  County  hy  townships 


Mined 

Per  cent 

Average 

Bed 

Area  Original 

out 

Recoverable  recover- 

thickness 

(Sq.  Mi.)I  deposit 

and  lost 

1 able 

1 

(inches) 

Burnside  Township  Area  88.52  square  miles 


Brookville  

18.2 

02,244,000 

2, 500, COO 

26,884,000 

45 

34 

L.  Kittanning 

12.1 

43,5(j0,lK)0 

15,500,01.10 

17,302,000 

12 

40 

10.1 

18,180,000 

10,1-08,000 

\\j  00 

20 

Upper  Kittanning  

4.1 

13,2S4AI0C 

0,100,000 

TV  40,’ 696, 000 

A'  05 

36 

L.  Freeport  — 

1.7 

5,814,000 

1,350,0(.0 

2,008,000 

45 

38 

U.  Freeport  

1.0 

3,420,000 

2,500,000 

662,C0<J 

72 

38 

146,502,000 

27,050,000 

( 104,550,000' 



Curtin  Township  Area  to. 48  square  miles 


Brookville  

L.  Kittanning  _ 

M.  Kittanning  - - 

2.1 

.9 

.3 

3,, 588, 000 
3,2-10,060 
507,000 

500,000 
750, 0(H) 

1,. 52 1,000 
2,103,000 
.567,(4)0 

45 

62 

60 

38 

40 

21 

7,389,000 

1,250,000 

4,251,000 

Rnsh  Township,  including  Philipsburg  Area  157.33  square  miles 

Brookville  

L.  Kittanning  

M. i  Kittanning  

U.  Kittanning 

L.  Freeport  

U.  Freeport  

30.1 

20.5 

IC.l 

7.4 

l.G 

1.0 

108,360,000 
73, SIX), 01 10 

2.898.000 

2.664.000 

5.760.000 

3.420.000 

1.500.000 
19,200,000 

1,000,000 

2.501.1.000 
3,000,(X)0 

48.087.000 

33.8.32.000 

1.738.000 

1.081.000 
1,467,000 

302,000 

45 

62 

60 

65 

45 

72 

40 

40 

IS 

36 

40 

38 

Tntnl 

196,902,000 

27,200,000 

86,507,000 

Snow  Shoo  Township  Area  78.00  square  miles 

Brookville  

L.  Kittanning  

M.  Kittanning  

U.  Kittanning  . - _ 

L.  Freeport  

U.  Freeport — 

22.1 

14.2 

12.2 
5.2 

.8 

.5 

71.604.000 

48.564.000 

21.960.000 
17,023,fKX) 

2,7:»,000 

1,800,000 

2,1(K),000 

10,000,000 

8. . 500,(4)0 
7,50,000 

1..  500. 000 

3S,227,0f)0 
23,9U9,0()0 
10,980,000 
5,r>1.3,000 
893,000 
21 6, Of  >0 

55 

62 

50 

65 

45 

72 

36 

38 

20 

36 

38 

40 

163,692,000 

22,. 850,000 

79,708,000 
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CLARION  COUNTY 


By 

James  D.  Sisler 


INTRODUCTION 

Clarion  County  is  in  the  northwestern  i)art  of  Pennsylvania,  and 
is  bounded  on  the  west  by  Alleglieny  River  and  on  the  smith  by 
Redbank  Creek.  This  comity  lies  on  the  northern  edge  of  the  main 
bitnniinous  coal  field  and  coal  development  has  been  slow  because 
better  coal  is  more  accessible  to  large  consuming  centers.  The  prin- 
cipal mining  district  is  along  the  Pennsylvania  Railroad  on  the  slopes 
of  Allegheny  River  and  Redbank  Creek.  Some  mining  has  also  been 
done  in  the  vicinity  of  Clarion. 


COAL  BEDS 

Clarion  County  has  twelve  coal  beds,  four  of  which  are  now  being 
mined  for  shipping  coal ; live  others  are  mined  for  local  fuel,  and 
remainder  have  little  commercial  importance  at  present. 

Mercer  coals.  The  Mercer  coals  are  impure  and  only  locally  thick 
enough  to  be  mined.  The  quantity  of  recoverable  coal  in  these  beds 
is  very  small.  The  Brookville  is  very  irregular  in  thickness  in 
Clarion  Countjq  but  has  some  commercial  value  in  several  townships, 
particularly  those  in  the  eastern  part  of  the  county.  When  the 
thicker  beds  have  been  mined  out,  the  Brookville  will  have  much 
commercial  importance. 

Clarion  Lower  coal.  Two  coals  occur  at  the  horizon  of  the  Clarion. 
The  Clarion  Lower  coal  contains  the  largest  quantity  of  recoverable 
coal  of  any  bed  in  Clarion  County.  This  bed  is  most  important 
in  the  southwestern  part  of  the  county  where  it  is  persistent  and 
ranges  from  two  to  seven  feet  thick.  It  is  mineable  also  in  the  vicin- 
ity of  Clarion  where  it  has  a maximum  thickness  of  6 feet  and 
averages  5 feet.  It  has  been  mined  at  this  locality  for  many  years. 
The  recovery  has  been  low  because  of  several  bone  and  pyrite  partings 
which  mix  with  the  coal  when  it  is  shot  down. 

Clarion  Upper  coal.  The  Clarion  Upper  coal,  which  appears  to 
be  a split  from  the  Clarion  Lower  coal,  is  extremely  irregular  in 


CLARION  COUNTY 


thickness  but  has  value  on  Allegheny  Kiver  at  Parkers  Landing  and 
St.  Petersburg  where  small  (iiiantities  have  been  mined  tor  shipment. 

Kittannhig  codls.  The  Lower  Kittanning  coal  is  the  most  persist- 
ent and  inii)ortant  producing  bed  in  Clarion  County.  It  averages  ^ 
three  feet  thick  and  contains  only  local  thin  i)artings.  More  coal 
has  been  mined  from  this  bed  than  all  the  other  beds  in  the  county. 
Its  resources  rank  second  in  size  to  that  of  the  Lower  Clarion. 

The  Middle  and  Upper  Kittanning  coals  are  extremely  variable  in 
thickness  and  have  been  mined  only  for  local  fuel.  Tliey  aveiage 
less  than  two  feet  thick. 

Lower  Freeport  coat.  This  bed  lias  Ix'en  eutii'ely  eroded  north  of 
Clarion  Eiver  and  is  contained  only  in  the  highlands  north  of  Ked- 
bank  Creek.  It  is  more  regular  in  thickness  than  the  Upper  Free- 
port but  it  is  thin  and  rather  diidy.  Very  little  mining  has  been 
done  in  this  bed,  and  iiossibly  all  of  it  has  been  in  the  vicinity  of 
New  Bethlehem. 

Upper  Freeport  coal.  This  bed  is  ])resent  only  in  some  50  hilltops 
along  the  southern  border  of  the  county.  It  ranges  from  IS  inches 
to  0 feet  3 inches  thick,  not  including  ])ersistent  bony  benches  above 
and  below  the  main  bench.  It  is  persistent  and  mineable  in  pi-acti- 
cally  all  its  area. 


COAL  BESOUKCES 

The  following  tables  give  the  estimated  quantity  of  coal  in  the 
original  deposit,  quantity  of  coal  mined  out  and  lost,  and  quantity 
recoverable  in  each  township.  The  tables  also  give  the  workable 
area  of  each  coal  bed  in  each  township.  Another  table  summarizes 
the  coal  resources  by  beds  in  Clarion  County. 

The  data  on  some  of  the  beds  in  certain  townshi])s  are  very  meager, 
and  the  writer  was  necessarily  forced  to  generalize  the  figures  some- 
what. As  more  data  are  collected  the  estimates  may  be  changed. 
However,  the  total  quantity  of  coal  recoverable  in  each  toAvnship 
is  very  reliable. 


Summari/  of  coal  resources  in  Clarion  Counti/ 


Bed 

Work- 
able Area 
(Sq.  Jli. ) 

Original 

Di'po.sit 

Mined 

out 

and  lost 

Recoverable 

Upper  Freeport  - 

Lower  Freeport - 

Upper  Kittanning  . 

Middle  Kittanning  

Lower  Kittanning  --  

11.5 
IP. 7 

13.0 

20.0 
ris.s 

02.0 

24.5.7 

210.5 

22 

49,!)00,0(KI 
40,700, WO 
.34,700,000 
59, .300,010 
4«),3(O,(X)0 
22«,2«X),(KO 
771,1(0,(100 
,3,53,700,000 
40,900,0(0 

1.000,000 

.500,000 

.500,0(0 

5(X),000 

42,000,000 

29.200.000 
27,7(10,000 

17.200.000 
.31,200,000 

276,000,000 

144,0tK(,0(IO 

49S,200,0(K1 

2>15,900,000 

21.700.000 

Lower  Clarion  — --  — 

12,SOO,(k10 

2,700,000 

7»4.2 

2,042,SOO,(iOO 

00,000,000 

1,262,300,000 
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Summary  of  recoverable  coal  in  Clarion  County 


Township 


Mercer 


Brookville 


L.  Clarion 


U.  Clarion 


li.  Kittann’g 


10,000,000 

14,100,000 

3.400.000 
10,500,000 

700,000 

18,000,000 

1.700.000 

• 

7,500,000 

3.400.000 

17.500.000 

24.000. 000 
900,000 

24.200.000 
2,000,000 

17.000. 000 

7.900.000 

60.200.000 

44.300.000 

1.800.000 
2,800,000 

36.300.000 

40,900,000 

12,500,000 

9,000,000 

14.000. 000 

36.000. 000 

144,000,000 

I 276,000,000 

Ashland  

Beaver  

Brady  

Clarion  — 

Elk  

Farmington  . 
Highland  — 

Knox  

Licking  

Limestone  — 

Madison  

Mill  Creek 

Monroe  

Paint  

Perry  

Piney  

Porter  

Redbank  

Richland  

Salem  

Toby  

Washington 


7,800,000 

13,900,000 


Total 


900,000 

28.700.000 

10.500.000 

1.300.000 

4.200.000 

5.500.000 

6.800.000 

11.500.000 
23,000,000 

6.300.000 

17.800.000 

8.400.000 

13.500.000 

11.500.000 
£6,900,000 

22.700.000 


12,300,000 

3,500,000 


21,700,000  215,900,000 


17.700.000 

24.200.000 
1,600,000 

50.000. 000 

23.700.000 
2,100,000 
0,800,000 

8.400.000 

11.700.000 
. 10,900,000 

45.800.000 

11.400.000 

30.300.000 

15.900.000 

22.000. 000 

22.700.000 

48.. 300.000 

33.000. 000 

19.400.000 

23.600.000 

56.400.000 

6.300.000 


498,200,000 


Township 

M.  Kittann’g 

0.  Kittann’g 

L.  Freeport 

U.  Freeport 

Total 

Ashland  

38,900,000 

Beaver  

62,700,000 

Brady  „ 

, 

3,200,000 

Clarion  

2,600,000 

1,700,000 

101,000,000 

Elk  

35,900,000 

Farmington  

3,400,000 

11,000,000 

Highland  

Knox  

13,900,000 

Licking  

900,000 

30,300,000 

3,700,000 

1.700.000 

6.900.000 

2,200,000 

11,600,000 

53,500,000 

152,800,000 

Madison  

Mill  Creek 

18,600,000 

Monroe  - - 

500,000 

72,800,000 

Paint  

26.300.000 
69,000,00) 

42.100.000 

1,900,000 

2,100,000 

Piney  „ 

17.300.000 

10.400.000 

6,100,000 

5,800,000 

2.500.000 

6.500.000 

700,000 

4,300,000 

162,000,000 

127,000,000 

30,200,009 

40,400,000 

157,500.000 

9,800,009 

Redbank  _ 

8,200,000 

8,300,000 

31,200,000 

17,800,000 

27,700,000 

29,200,000 

1,262,300,000 

CLARION  COUNTY 
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Coal  resources  in  Clarion  County  by  toicnstii ps 


Work- 

Original 

Mined 

Ver  cent 

Average 

Bed 

alile  Area 

deposit 

out 

Recoverable 

recover- 

thickness 

(Sq.  Mi.) 

and  lost 

able 

(inches) 

Ashland  Township  Area  23  square  miles 


Mercer 

L.‘  Clarion  - 

U.  Clarion  

L.  Eittanning  

9.0 

8.0 

7.0 

2.0 

1.5.700.000 
27,200.(XX) 

16.200.000 
6,200,000 

7.800.000 
17,700,000 
io,aio,ooo 

3.400.000 

50 

65 

CO 

55 

U 

24 

20 

26. 0 

65,300,000 

38,900,000 

Beaver  Township  Area  29  square  miles 


Mercer  - 

L.  Clarion  — 

U.  Clarion  . 

L.  Kittanning 

13.0 

12.0 
11.0 

6.0 

25,200,(00 
37,21.10,000 
23,. 500, 000 
17,500,(K)0 

13.900.000 

24.200.000 

14.100.000 

10.500.000 

55 

65 

60 

60 

20 

32 

22 

30 

42.0 

103, 400,  (XO 

62,700,000 

Brady  Township  Area  3 square  miles 


Brookville  . 

Clarion  

L.  Kittanning  

1.0 

.7 

.4 

1.700.000 

2.500.000 

1.200.000 

900.000 
1,600,000 

700.000 

55 

05 

60 

18 

36 

32 

2.1 

5,400,000 

3,200,000 

Clarion  Township,  including  Clarion  borough  Area  33  square  miles 


Brookville  - 

Clarion  

L.  Kittanning 

M.  Kittanning  

U.  Kittanning 

23.0 

22.0 
8.6 

3.0 

1.0 

41,700 

76,800 

28,300 

5,200 

2,300 

500,000 

6,000.000 

500,000 

28,700,000 

50,000,000 

18,0(0,000 

2,600,000 

1,700,000 

66 

70 

65 

50 

50 

20 

36 

34 

18 

24 

57.6 

157,300 

7,000,000 

101,(00,000 

Elk  Township  Area  31  square  miles 


Brookville  

Clarion  

L.  Kittanning  

10.0 

9.0 

1.0 

17.500.000 

34.900.000 
2,900,000 

— 

10.500.000 

23.700.000 
1,700,000 

60 

65 

60 

18 

40 

30 

20.0 

55, .300, 000 

35,900,000 

Farmington  Township  Area  62  square  miles 


Brookville  

Clarion  - 

1.5 

1.0 

2,600.000 

3,500,000 

— 

1.300.000 

2.100.000 

60 

00 

18 

36 

2.5 

6,100,000 

3,400,000 

GS 


COAL  RESOURCPLS  OP"  I'ENNSYLVANIA 


Codl  rc.soarces  in  Cldrion  Coanty  hy  1oicitship>< — Continued 


Work- 

Original 

Mined 

Per  cent 

• 

Average 

Bed 

able  Area 

deposit 

out 

Recoverable 

recover* 

thickness 

(Sq.  Mi.) 

and  lost 

able 

(inches) 

Highland  Township 


Area  17  square  miles 


Brookville  ^ 

Clarion  

4.0 

3..0 

7,000.000 

10,500,000 

4.200.000 

6.800.000 

60 

65 

18 

36 

Tot.nl 

7.0 

17,500,000 

11,000,000 

Knox  Township  Area  18  square  miles 


6.0 

4.0 

10,500,000 

14,000,000 

5.500.000 

8.400.000 

50 

60 

18 

36 

10.0 

24,500,000 

13,900,000 

Licking  Township  Area  18  square  miles 


Brookville  

L.  Clarion  

U,  Clarion  

L.  Kittanning  

M.  Kitanning  — 

6.0 

6.0 

5.0 
2.3 

1.0 

10.500.000 
18,000,000 

11.600.000 
5,:ioo,ooo 
1,700,000 

— 

6,800,000 

11,700,000 

7,5(X),000 

3,400,000 

900,000 

65 

65 

65 

65 

50 

18 

31 

24 

24 

18 

Tnt.al 

20.3 

47,100,000 

30,300,000 

Mill  Creek  Township  Area  30  square  miles 


Brookville  

Clarion  

L.  Kittanning ■ 

6.0 

5.0 

.5 

10,.500,000 
17,500,000 
1,. 500,000 

6,300,000 

11,400,000 

900,000 

60 

65 

60 

IS 

.36 

30 

11.5 

29,500,000 

18,600,000 

Monroe  Township  Area  29  square  miles 


Brookville  

Clarion  

L.  Kittanning 

U.  Kittanning 

17.0 

16.0 
10.5 

.5 

29.700.000 

46.600.000 

34.600.000 
900,000 

— 

17,800,(X)0 

30.300.000 

24.200.000 
600,000 

60 

65 

70 

50 

18 

30 

34 

18 

Total  

44.0 

111,800,000 

72i,  800,000 

Paint  Township  Area  22  square  miles 


Brookville  

Clarion  . 

L.  Kittanning 

5.0 

7.0 
16.0 

14,000,000 

24,400,000 

2,900,000 

8,400,000 

15,900,000 

2,000,000 

60 

65 

70 

18 

36 

30 

31.0 

41,300,000 

26,300,000 

Piney  Township Area  17  square  miles 


Brookville  

Clarion  

L.  Kittanning  

11.0 

10.0 

4.5 

19.200.000 
.34,900,000 

13.100.000 

— 

11, .500, 000 
2-1,700,000 
7,900,000 

60 

65 

60 

18 

36 

30 

25.5 

67,200,000 

42,100,000 

CLARION  COUNTY 
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Codl  resource, 'i  in  Clarion  Countij  by  townships — Continued 


Work-  Original 

Mineil 

I'er  cent 

Average 

Bed 

able  Area  deposit 

out 

Recoverable  recover- 

thickness 

(Sq.  Mi.) 

and  lost 

able 

t inches) 

Porter  Township  Area  43  square  miles 


Brookville  

Clarion  

L.  Kittanning  -- 

M.  Kittanning  

U.  Kittanning  

L . Freeport  

U.  Freeport 

05.0 

32.0 

27.0 

10.0 
5.0 
1.2 

.5 

4-1,800,000 

74,5U0,0(X) 

80,()00,(XJO 

;^,fX)o,uoo 

12,t>(K>,000 

4,200,000 

l,000,tX>0 

300,006 

3,tKX),0(X) 

250.000 

400.000 

100.000 
400,000 

26.900.000 

43.300.000 

60.200.000 
17,300,000 

6,100,000 

2,500,0(i0 

700,000 

tX) 

05 

70 

50 

50 

10 

(O 

14 

24 

34 

24 

20 

30 

34 

113.7 

201,000,000 

4,350,000 

162,000,000 

Redbank  Township  Area  33  square  miles 


Brookville  - 

Clarion  - 

L.  Kittanning  

M.  Kittanning - 

U.  Kittanning „ 

L.  Freeport - 

U.  Freeport — 

20.0 

22.0 

10.0 

1.0 

0.0 

4.0 

2.0 

34.900.000 
51,20O,0IX) 
06,300,ti00 
17,500,001) 
11,600-,000 

10.900.000 
7,400,000 

500, 0<X) 
3.000, COO 

250.000 

100.000 
lOO.CXiO 
300,000 

22.700.000 
33,000,0(.K) 

44.300.000 

10.400.000 
5,SO(,),O0O 
0,500,000 
4,300,000 

05 

05 

70 

00 

50 

00 

00 

IS 

24 

3)4 

IS 

20 

23 

3S 

33.0 

100,800,000 

4,250,000 

127,UUO,OUO 

Richland  Township  Area  16  square  miles 


L.  Clarion 

U.  Clarion  . - 

L.  Kittanning 

5.0 

6.0 
1.5 

28,000,000 

14,000,000 

3,000,000 

350.000 

200.000 

19,400,000 

0,01:0,000 

1,800,000 

70 

ts 

60 

36 

24 

20 

15.5 

45,000,000 

550,000 

30,200,000 

Salem  Township  Area  16  square  miles 


T.  ninrion 

11.0 

10.0 

6.0 

36.300.000 

23.300.000 

11.600.000 

23,600,000 

14,000,000 

2,800,000 

65 

fO 

50 

34 

24 

20 

U.  Clarion 

L.  Kittanning  — 

— 

27.0 

71,200,000 

40,400,000 

Limestone  Township  Area  ;>’5  square  miles 


Brookville  - --  

Clarion  — - - - - 

L.  Kittanning  

U.  Kittanning  --  

L.  Freeport  

U.  Freeport  --  

11 

10 

s 

2.5 

1.5 
1.0 

10.200,000 

31,(K»0,000 

27,000,000 

7,300,000 

2,1K10,000 

3.700,(KX) 

i,5oo,(k;io 

5,0<K),(IOO 

l.COO.OCW 

11.. 5(Kh000 

16.000. 000 
17,.5(M),0(K) 

3,700,(100 

1.700.000 

2.200.000 

65 

65 

65 

50 

m 

60 

18 

32 

36 

30 

20 

■3.S 

34.0 

92. coo. 000 

7,500,000 

53,500,000 

Madison  Township  Area  36  square  miies 


Brookvilie  

L.  Clarion  

U.  Clarion  - 

L.  Kittanning 

L.  Freeport  - 

U.  Freeport  

29 

28 

27 

16.5 

6 

4 

.39,400,000 

70.600.000 

62.900.000 

54.400.000 

11.600.000 
19,700,000 

100,000 

200,000 

20,000,000 

100,000 

300,000 

23,6ti0.000 

45.800.000 

40.900.000 
24,000,000 

6,900,000 

11.600.000 

60 

65 

66 
70 

m 

60 

14 
26 
24 
.34 

15 
38 

110.5 

258,600,000 

20,700,000 

152,800,000 

70 
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Coal  resources  in  Clarion  County  hy  townships — Continued 


Work- 

Original 

Mined 

Per  cent 

Average 

Bed 

able  Area 

deposit 

out 

Recoverable 

recover- 

thickness 

(Sq.  Mi.) 

and  lost 

able 

(inches) 

Perry  Township  Area  31  square  miles 


Brookvillo  --  

L.  Clarion  

U.  Clarion  

L.  Kittauning  

L.  Prceport 

U.'  Prceport 

17 

11 

{> 

8 

2 

1 

23,000,000 

31.100.000 

10.200.000 
24,800,000 

3,500,000 

3,500,000 

500.000 

250.000 

500.000 

100.000 

13.500.000 
2-2,000,000 

12.500.000 
17,000,000 

1.900.000 

2.100.000 

60 

05 

06 
70 
55 
00 

14 

32 

22 

32 

18 

36 

48 

105,100,000 

1,350,000 

69,000,000 

'Toby  Township  Area  20  square  miles 


Brookville  

L.  Clarion  

U.  Clarion  -- 

L.  Kittanning  

L.  Prceport  - - 
U.  Freeport  

20 

28 

26 

24 

7 

4 

17.500.000 

86.900.000 

55.500.000 

69.800.000 

13.600.000 
14,000,000 

100,000 

100,000 

14,000,000 

100,000 

12.300.000 

56.400.000 
36,000,000 

36.300.000 
8,200,000 
8,300,000 

65 

65 

65 

65 

60 

60 

14 

32 

22 

30 

20 

30 

Total . - 

109 

257,300,000 

14,300,000 

157,500,000 

Washington  Township 


Area  31  square  miles 


4 

3 

7,000,000 

10,500,000 

3.500.000 

6.300.000 

60 

60 

18 

36 

7 

17,500,000 

9,800,000 

CLEARFIELD  COUNTY 
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CLEARFIELD  COUNTY 


By 

John  F.  Reese 


INTRODUCTION 

Clearfield  County  ivas  the  first  coininercial  producer  of  soft  coal 
in  Pennsylvania.  For  many  years  the  celebrated  Moshannou  bed 
was  the  most  important  producer,  but  is  now  second  in  production, 
because  extensive  mining  has  made  large  inroads  in  it. 

Clearfield  County  has  between  fifteen  and  eighteen  coal  beds.  The 
most  important  are  the  Upper  and  Lower  Freeport,  Lower  Kittan- 
ning and  Brookville  coals.  The  coal  of  this  county  is  friable  and 
most  of  it  is  shipped  run-of-mine. 

The  principal  mining  centers  are  along  Moshannon  and  Clearfield 
creeks  and  their  tributaries.  The  coal  from  the  southeastern  two- 
thirds  of  the  county  goes  eastward  to  tidewater.  Practically  all 
of  the  coal  from  the  northwestern  third  of  Ihe  county  goes  northward 
to  New  York  and  New  England. 

COAL  BEDS 

Clearfield  County  contains  six  coal  beds  that  are  now  of  economic 
interest.  In  order  of  present  importance  as  shipping  coals  they  are 
the  Lower  Kittanning,  Lower  Freeport,  Upper  Freeport,  Upper  Kit- 
tanning, Middle  Kittanning  and  Brookville. 

Lotoer  Kittanning  coal.  A good  number  of  measurements  are  avail- 
able from  the  mines  on  this  bed  and  from  its  outcrop,  making  poss- 
sible  a fairly  accurate  and  reliable  compiRation  of  (quantity.  In 
large  areas  no  information  is  available  as  to  thickness  and  persist- 
ency, and  a general  average  based  upon  thicknesses  in  surrounding 
areas  was  used. 

The  Lower  Kittanning  bed  contains  the  greatest  coal  resource 
and  is  the  largest  producer  within  the  county,  yielding  more  than 
4,600,000  tons  annually. 

Loner  Freeport  coal.  A fair  quantity  of  information  as  to  the 
thickness  and  persistency  of  the  bed  is  available.  No  information 
as  to  the  mined  out  areas  of  the  old  abandoued  mines  in  the  Phili])S- 
biirg-Houtzdale  area  is  available  and  Ibis  bed  has  been  considered  as 
practically  depleted  in  Morris,  Decatur  and  Woodward  townships. 

The  Lower  Freeport  or  “Moshannon”  coal  was  for  many  years  the 
greatest  producer  within  the  county,  but  as  computed  today  is 
second  in  size  of  reserve,  and  ranks  second  in  production  with  a total 
of  over  2,900,000  tons  annually. 
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Upper  Freeport  coal.  The  extensive  outcrop  of  this  l)ed  through- 
out the  county  and  the  mines  in  various  localities  furnish  enough 
measurements  to  make  possible  a fairly  accurate  estimate  of  quan- 
tity. 

The  Upper  Freeport  bed  is  third  in  size  of  reserve  within  the 
county,  and  ranks  third  in  production  with  a total  of  over  530,000 
tons  annually. 

Upper  Kittanning  coal.  A fair  quantity  of  information  as  to 
thickness  of  this  bed  was  obtained  from  mines  and  its  outcrop. 
Little  is  known  as  to  its  thickness  and  extent  in  large  areas,  and  only 
proven  areas  around  mines  and  drill  holes  have  been  computed  in 
this  report. 

The  Upper  Kittanuing  bed  is  fourth  in  size  of  reserve  within  the 
county  and  ranks  fourth  in  production  with  a total  of  over  200,000 
tons  annually. 

Middle  Kittamiing  coal.  Data  are  meagre  as  to  thickness  and  ex- 
tent of  this  bed,  and  only  proven  areas  contiguous  to  mines  and  drill 
holes  have  been  considered. 

The  Middle  Kittanning  bed  is  sixth  in  size  of  reserve  within  the 
county  and  ranks  tifth  in  production  with  a total  of  over  150,000 
tons  annually. 

Brookville  coal.  This  bed  is  computed  as  of  economic  interest  in 
the  townships  bordering  on  Moshannon  Creek,  in  the  eastern  part  of 
the  county  and  in  several  others  where  it  is  being  mined  or  has  been 
proven  by  prospecting.  The  Brookville  coal  is  fifth  in  quantity  of 
coal  within  the  county  and  ranks  sixth  in  production  with  a total 
of  over  140,000  tons  annually. 

COAL  EESOUKCES 

The  reliability  of  the  average  thickness  of  the  coals  used  in  the 
computation  of  tonnage  decreases  for  the  beds  in  the  order  follow- 
ing: Lower  Kittanuing,  Lower  Freeport,  Upper  Freeport,  U])per 
Kittanning,  Middle  Kittauniug,  and  Brookville.  Thus,  although  the 
figures  for  the  Lower  Kittanuing  bed  are  conservative  and  jirobably 
I'eliable,  the  ligures  for  Ihe  Brookville  coal  may  be  much  too  small 
or  many  times  too  large. 


Coal  resources  in  Clearfield  County 


Bed 

Original  Deposit 

Mined  Out 

IteeovoraWe 

440.200.000 

1.075.700.000 

425.500.000 

192.100.000 

1.509.600.000 

342.900.000 

4.690.000 
197,800,000 

4.160.000 

1.140.000 
98,790,(M)0 

1.630.000 

234,. 500, 000 

537.500.000 

224.200.000 
106,800,0(0 
8.V),,300.000 

207.100.000 

3,992,000,000 

308,210,000 

2,165,400,000 

Summary  of  recoverable  coal  in  Clearfield  County 


CLEARFIELD  COUNTY 
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ill 


Coal  resources  in  Clearfield  County  try  toicnships 


Bed 

Area 
(sq.  mi.) 

Original 

deposit 

Mined  out 
and  lost 

Recoverable 

Mining 
per  cent 

Mining 

loss 

per  cent 

Thick- 

ne.ss 

(Inches) 

Beecaria  Township 

Area  .38.1  square  miles 

U.  Freeport  

16.4 

44,700,000 

60,000 

22,700,000 

60 

15 

24-48 

L.  Freeport  

19.9 

55,300,000 

2,100,000 

31,600,000 

70 

15 

24-38 

U.  Kittanning 

4.0 

10,700,000 

60,000 

0,300,000 

70 

15 

0-42 

M.  Kittanning  — 

3.0 

8,900,000 

5,200,000 

70 

15 

()-36 

L.  Kittanning  .. 

26.3 

99,900,000 

5,900,000 

63,900,000 

80 

15 

24-70 

219,500,000 

8,120,000 

129,700,000 

Bell  Township  Area  53.7  square  miles 


U.  FTeeport  

14.7 

48,000,000 

24,400,000 

60 

15 

24-50 

L.  Freeport  

28.5 

80,400,000 

1,200,000 

53,800,000 

80 

15 

25-46 

U.  Kittanning  .. 

30.5 

81,000,000 

500,000 

47,800,000 

70 

15 

0-10 

M.  Kittanning 

2.0 

5,000,000 

2,500,000 

60 

15 

0-ro 

L.  Kittanning 

29.0 

75,400,000 

30,000 

44,700,000 

70 

15 

0-16 

Brookville  

6.5 

18,400,000 

— 

9.300,000 

60 

19 

0-4S 

309,200,000 

1,730,000 

182,500,000 

Bigler  Township  Area  23.2  square  miles 


7.1 

19,900,000 

11,800.000 

70 

15 

24-48 

L . Freeport  

10.1 

40,900,000 

19,150,000 

18.800,000 

80 

15 

24-l'0 

0.  Kittanning  — 

6.0 

14„500,000 

8,000,000 

70 

15 

0-.36 

M.  Kittanning 

6.5 

17,700,000 

60,000 

10,400,000 

70 

15 

0-36 

L.  Kittanning  .. 

14.4 

,51,600,000 

8,800,000 

25,400,000 

70 

15 

2<-58 

Brookville  

8.0 

21,900,000 

400,000 

12,700,000 

70 

15 

0^6 

n'3,500,000 

28,410,000 

87,700,000 

Bloom  Township  Area  20.0  square  miles 


1.2 

2.1 

1.0 

3.400.000 
10,200,000 

2.300.000 

2,000,000 

6.900.000 

1.100.000 

70 

80 

60 

15 

15 

15 

0-32 

,30-ro 

(M2 

15,900,000 

10,000,000 

Boggs  Township 

Area  .31.0  square  miles 

L.  Freeport  _ 

1.6 

4,400,000 

2,200,000 

60. 

15 

30-32 

U.  Kittanning  __ 

1.5 

.3,500,000 

1,700,000 

60 

15 

0-30 

T,.  Kittanning 

12.0 

40,000,000 

100,000 

20,. 300, 000 

60 

15 

30-^4 

Brookville  

2.0 

6,200,000 

3,100,000 

60 

15 

0-36 

54,100,000 

100,000 

27,300,000 

Bradford  Township 

Area  .36.8  square  miles 

I..  Freeport 

2.5 

6.700,000 

20,000 

3^)09,000 

70 

15 

0-30 

M3  Kittanning  .. 

.5.0 

15,100,000 

100,000 

8.900,000 

70 

15 

.30-36 

L.  Kittanning  __ 

13.0 

45,400,000 

1,300,000 

26,200,000 

70 

15 

24-56 

67,200,000 

1,420,000 

39,000,000 

CLEARFIELD  COUNTY 
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Coal  resources  in  Clearfield  Couuhj  hjj  toicnshiiis — Continued 


Area 

Original 

Mined  out 

Mining 

Mining 

loss 

Thick- 

ness 

(sq.  mi.) 

deposit 

and  lost 

Recoverable 

per  cent 

per  cent 

(Inches) 

Brady  Township 


Area  45.7  SQuarr  inilo.s 


U . Freeport  

2.6 

8,400,000 

4,!.)(K),n00 

70 

15 

0-18 

L.  Freeport 

2-3.3 

116,400,00a 

23,100,000 

O:’/,  4 (>0,0(10 

15 

.30-78 

U.  Kittanning  .. 

7.5 

19,000,000 

i>.r-oo,(;(X( 

(X) 

15 

0-:io 

M.  Kittanning  __ 

4.0 

11, .500, 000 

.30,000 

0,800,000 

70 

15 

0-34 

L.  Kittanning  __ 

33.0 

80,700,000 

00,000 

41,l(HD,0rM) 

CO 

15 

24-3-1 

236,000,000 

23,190,000 

125,800,000 

Burnside  Township  Area  4.7.1  square  miles 


U.  Freeport  

1!>.0 

50,900,000 

30,000 

25,900,000 

60 

15 

0-44 

L.  Freeport  

20.3 

82,. 300, 000 

9.30,000 

48,400,000 

70 

15 

24-44 

U.  Kittanning  __ 

11.0 

900,000 



17,200.000 

(;o 

15 

O-.'O 

M.  Kittanning 

8.0 

20,500,000 

10,4(.)0,000 

00 

15 

0-30 

L.  Kittanning 

in.o 

20,000,000 

10,200,000 

60 

15 

0-36 

207,600,000 

900,000 

112,100,000 

Chest  Township 


Area  4.‘i.2  square  miles 


17. G 
23.1 
'25.0 

13.0 

29.0 

47.700.000 
CO.ijnO.tKKi 
74,000,000 
.30,000,000 

84.800.000 

24.300.000 
,33,900,000 

37.300.000 

21.400.000 

43.200.000 

60 

CO 

60 

70 

60 

15 

15 

1.5 

15 

15 

0-40 

24-36 

24-40 

0-38 

24-48 

I,.  Freeport  .. 

U.  Kittanning 

M,  Kittanning  .. 
L.  Kittanning  .. 

700,  (X)0 

309,000,000 

700,000 

1(X),  109,000 

Cooper  Township 

Area  38.4  square  miles 

L.  Kittanning  .. 

15.0 

57,000,000 

24,300,000 

25,000,000 

00 

15 

3C.-54 

Brookville  - -- 

12.0 

35,200,000 

30,000 

29,800,000 

70 

15 

0-38 

92,200,000 

24,330,000 

54,800,000 

Covington  Township 

Area  4.3.2  square  miles 

ly.  Kittanning 

10.0 

33,100,000 

19,600,000 

70 

15 

24-30 

Deeatur  Township  Area  &4.S  square  mile'' 


U.  Freeport 

8.2 

22,509,009 

809,090 

11,990,909 

60 

15 

i 

0-32 

L.  Freeport  

14.2 

76,700,000 

06,900,000 

7.500,000 

90 

15 

36-08 

F.  Kittanning 

10.0 

43,700,000 

1,400,000 

21. .500,000 

60 

15 

24-36 

M.  Kittanning  __ 

8.0 

21,400,000 

2{H>,(K)0 

12,C00,(KK) 

70 

15 

0-.34 

L.  Kittanning  __ 

29.0 

108, .500, 000 

3,000,000 

71,700,000 

80 

15 

24-46 

Brookville  

27.0 

90,700,000 

100,000 

.53,9110,000 

70 

15 

0-42 

Total  

363,, 500, 000 

72,400,000 

178,200,009 

XX— G 
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Coal  resources  in  Clearfield  Coauly  hy  toirnships — Continued 


Mining 

Thick- 

Bed 

Area 

Original 

Mined  out 

Mining  loss 

ness 

(sq.  mi.) 

deposit 

and  lost 

Recoverable 

per  cent  per  cent 

(Inches) 

Ferguson  Township  Area  17.7  square  miles 


7.9 

20,400,000 

10,400,000 

GO 

15 

24-46 

L.  Freeport 

9.0 

25,500,000 

200,000 

15,000,000 

70 

15 

24-38 

U.  Kittanning  __ 

8.0 

21,100,000 

10,700,000 

00 

15 

20-32 

M.  Kittanning 

1.0 

2,700,00(1 

1,300,000 

00 

15 

0-30 

L.  Kittanning 

5.(1 

13,500,000 

200, 0(K) 

0,100,000 

60 

15 

24-36 

83,200,000 

400,000 

44,100,000 

Trirard  Township  Area  58.5  square  miles 


G.  Freeport  

4.2 

14,600,000 

800,000 

9,.300,000 

80 

15 

24-42 

4.0 

10, 800, non 

0,400,000 

70 

15 

30-34 

L.  Kittanning 

10.0 

47^800dinO 

100,000 

28,300,000 

70 

15 

30-38 

73,200,000 

900,000 

44,000,000 

Goshen  Township  Area  415.4  square  miles 


ri.  FVeeport  __ 

1.0 

3.000,000 

700,000 

1,900,000 

.80 

15 

24-42 

Tj . Vreeport  

?.o 

5.4^0,000 

200,000 

3,500,000 

80 

15 

30-34 

L.  Kittanning  .. 

10.0 

27,, 300, 000 

50,000 

16,100,000 

70 

15 

30-38 

36,. 300, 000 

950,000 

21,500,000 

Graliam  Townshiii  Area  28.0  square  miles 


L.  Freeport 

L.  Kittanning 
Erookvillc  -- 

1.2 

14.0 

2.0 

3.200,000 

4 8, 900,  Of  )0 
5.4f)0.000 

1.900.000 
29,000,000 

3.200.000 

70 

70 

70 

15 

15 

15 

24-30 

30-44 

0-.36 

57.  soft.  000 

•34,100,000 

Greenwood  q’ownshiif  Area  18.2  square  miles 


4.5 

13.100,0!-0 

0,100,000 

GO 

15 

0-32 

L.  Freeport  

G.n 

If;.  200,0(10 

IGO.OOO, 

9,. 500, 000 

70 

15 

24-36 

U.  Kittanning 

('».n 

10.. 500.  (too 



8,400,000 

60 

15 

0-32 

L.  Kittanning  __ 

2.0 

5,000,000 



2,. 500, 000 

GO 

15 

0-30 

Brookville  __ 

2.0 

u,4fHJ,(KX} 

2,700,000 

GO 

15 

0-32 

55,. 300,000 

160,000 

29,200,000 

Gulieh  Township  Area  21.9  square  miles 


11.7 

31,800,000 

16,200,000 

GO 

15 

L.  Freeport 

13.1 

.37,.«00;0^'}0 

3,900,000 

20,100,000 

70 

15 

26-52 

U.  Kittanning  __ 

2.0 

4.300,000 

2,100,000 

(» 

15 

0-24 

M.  Kittanning  __ 

2.0 

4.300, 000 

2,100,000 

60 

15 

0-30 

I,.  Kittanning  .. 

19. (; 

S0,.500,fMlO 

9,300,000 

48,400,000 

80 

15 

,32-60 

Brookville 

8.(» 

.30,200,0(10 

17,900,000 

70 

15 

0^8 

Total  

18,8,900,000 

13,200,0(10 

100,800,000 

CLEARFIELD  COT’NTY 
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Coal  resources  in  Vleurpehl  Coiinly  hi/  toinislii/is — Continued 


lied 

Area 
(sq.  mi.) 

Original 

deposit 

Mined  out 
and  lost 

Kecoverable 

Mining 
IKr  cent 

Jlining 

loss 

per  cent 

'J’Idek. 

ness 

(Inches) 

Huston  Township 

Area  00.4  square  miles 

L.  Kittanning 

i . ( ) 

llG,n(H),0(X) 

12,  ('O'),  000 

70,700,0(K) 

so 

1.5 

32-:iC 

■Iordan  Township  Aroa  22.2  squar.'  miles 


U.  Freeport  

12.2 

34,.5f»0,000 

(4)0,000 

20,100,000 

70 

15 

24-48 

L.  iPreepeu’t 

17.0 

.■,0,840,00(1 

500,000 

29,000,000 

70 

15 

24-(,0 

V.  Kittanning 

17.0 

47,.‘y0,('('0 

200,000 

24,000,000 

00 

15 

20-46 

M.  Kittanning  — 

0.5 

18,300,000 

9,300,000 

00 

15 

0-38 

L.  Kittanning  __ 

!?>.!) 

35,,sijO,UOO 

2,700,CK« 

:>1,500,000 

70 

15 

30— 4 S 

200,700,000 

4.000,000 

114,800,000 

Karthaus  Township 


Area  38.8  square  miles 


Freeport  

..  Kittanning  .. 

2.6 

4.5 

8,200,000 

16,700,000 

20,(X)0  4,S00,0fK)  i 70 

r>fH),ooo  11,000,000  1 80 

15 

15 

30-44 

36-42 

Total  

24,900,000 

520,000  15,800,000  i 

! 

Knox  Township Area  2.). 5 square  miles 


U.  Freeport  

8.3 

20,iKX),Ono 

100,000 

10,600.000 

60 

15 

24-58 

L.  Freeport  

11.6 

38,700,000 

20,(XI0 

22,900,000 

70 

15 

24-50 

U.  Kittanning 

1.5 

3,200,000 

1,600,0(10 

60 

15 

0-24 

M.  Kittanning 

2.5 

6,700,000 

3,400,000 

00 

15 

0-34 

L.  Kittanning 

10.5 

.54,700,000 

3,000,000 

34.700,000 

so 

15 

3m4 

Total  

124,200,000 

3,720,000 

73,200,000 

Lawrence  Township  Area  S3.C  square  miles 


U.  Freeport  

L.  Freeport  

U.  Kittaiming  — 
Jl.  Kittanning  __ 
L.  Kittanning 

3.0 
11.4 

2.0 
5.0 

17.0 

6,000,000 

32.500.000 
4,300,000 

14.200.000 
48,. 500, 000 

3,000,000 

14.700.000 
2,100,000 
7,100,000 

28.700.000 

60 

80 

60 

60 

70 

15 

15 

15 

15 

15 

0-30 

24-40 

0-30 

0-34 

30-30 

10,800,000 

150,(160 

160,000 

Total  

105,500,000 

11,0.50,000 

55,660,000 

.Morris  Township Area  17.9  square  miles 


C.  Freeport 

2.5 

6,300,000 

800,000 

3,200.000 

70 

15 

15 

(1-30 

L . Freeport 

4.9 

22.2^)0.0(10 

21,300,000 

(i00,000 

IM) 

36-60 

U.  Kittanning  __ 

5.0 

14,0(K),()()0 

800,000 

6, 700, 0(H) 

60 

15 

24-36 

M.  Kittanning  .. 

2.0 

6,100,000 

300,000 

3,400,000 

70 

15 

15 

0-^14 

L.  Kittaiming 

1:V8 

62,  ,500, 000 

25,,S00,(KX) 

2S,0(j0,(i0O 

90 

36-64 

Brookville  . _ 

16.0 

51.400.000 

300,000 

.3O,4!)0,000 

70 

15 

0-38 

Total  

162, .500, 0110 

49,3(10,000 

72,300,000 
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Coal  rcfioio'ccs  i)i  Clearfield  Coairty  hy  townships — Continued 


lied 

Area 

Original 

Mined  out 

Mining 

Mining 

loss 

Thick- 

ness 

(sq.  nil.) 

deposit 

and  lost 

Recoverable 

per  cent 

per  cent 

(Inches) 

Penn  Township  Area  26.0  square  miles 


U.  Freeport  

fl.G 

17,900,000 

500,000 

10,300,000 

70 

15 

0-34 

L.  Freeivort 

15.3 

52,800,000 

200,000 

31,200,000 

70 

15 

24-66 

I,.  Kittanning  __ 

3.0 

7,. 500, 000 

3,800,000 

60 

15 

0-30 

Brookville  

4.5 

11,800,000 

6,000,000 

60 

15 

0-42 

90,000,000 

700,000 

51,300,000 

Pike  Township  Area  41.5  square  miles 


U.  Freeport  

L.  Freeport  

U.  Kittanning 

I..  Kittanning 
Brookville  - 

5.7 

10.3 

4.5 
6.0 

3.5 

12.700.000 

35.800.000 

10.400.000 

15.100.000 
5,800,000 

4,500,000 

50.000 

6,400.00!) 

18,600,000 

5.300.000 

7.600.000 

2.900.000 

60 

70 

00 

60 

60 

15 

15 

15 

15 

15 

0-28 

24^8 

0-30 

0-36 

0-26 

79,800,000 

4,550,000 

40,800,000 

Pina  Township 


Area  28.1  square  miles 


L.  Kittanning 


2.0  0,400,000 


,8,200,000 


00 


15 


30-30 


Sandy  Township  Area  45.4  square  miles 


1,.  Jireeport  

U.  Kittanning  __ 
L.  Kittanning  — 

.30.0 

.3.0 

4.3.0 

12.8.700.000 
7,400,000 

110.300.000 

7.500,000 

100,000 

72,100,000 

3,700,000 

56,000.000 

70 

00 

60 

15 

15 

15 

0-64 

0-30 

24-36 

Total  

246,400,000 

7,600,000 

131,800,000 

imion  Township  Area  27.8  square  miles 


1..  Freeport  .. 

K.  Kittanning  __ 

6.4 

14.0 

20.300.000 

40.200.000 

12,000,000 

20,000,000 

70 

60 

15 

15 

0-40 

24-30 

60,5)00,000 

,32,000,000 

Woodward  Township  Area  21.1  square  miles 


n.  Freeport  

6.8 

19,900,000 

300,000 

10,000,000 

60 

15 

30-34 

L.  Preei)ort  

8.1 

40,900,000 

35,100,000 

.3,900,000 

80 

1.5 

36-00 

tl.  Kittanning  __ 

6.0 

16,700,000 

400,000 

9,000,000 

70 

15 

24-36 

M-  Kittanning  .. 

1.5 

.U()o,oon 

,300,000 

2,000,000 

70 

15 

0-30 

L.  Kittanning 

15.3 

.56,500,000 

900,000 

37,800,000 

80 

15 

30-50 

Itrookville  

10.0 

,58,200,000 

800,000 

34,100,000 

70 

15 

0-60 

195,900,000 

,37,800,000 

97,400,000 

CLINTON  COUNTY 
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CLINTON  COUNTY 


By 

James  D.  Si  seek 


INTRODUCTION 

The  lower  part  of  the  Allegheny  group  and  the  Pottsville  series  are 
the  only  coal-hearing  rocks  in  Clinton  ('oiinty.  These  rocks  are 
confined  to  three  structural  basins  which  cross  the  county  in  a 
general  northeast-southwest  direction.  The  coal  areas  are  small,  and 
confined  to  the  highest  points  in  these  basins.  Because  the  coal 
areas  are  small  and  segregated  and  information  is  meager,  it  is  not 
deemed  advisable  to  attempt  to  calculate  the  coal  resources  by  town- 
ships. Production  is  small,  and  very  little  prospecting  has  been 
done. 


COAL  BEDS 

The  Pottsville  series  contains  four  coal  beds.  The  Upper  Alton 
coal  is  the  only  one  which  is  considered  as  mineable  in  Clinton 
County. 

The  coals  of  the  Allegheny  group  in  Clinton  County  have  not  been 
definitely  correlated.  The  coal  geologically  lowest  is  probably  the 
Brookville.  The  bed  is  mined  in  Bald  Eagle  Township,  where  it 
ranges  from  3 to  5 feet  thick,  its  only  distinct  impurity  being  a thin 
bone  parting  near  the  top.  The  coal  is  rather  high  in  sulphur.  North 
of  Susquehanna  River  in  the  Tangascootack  basin,  it  averages  3 feet 
thick,  and  has  fair  quality.  The  bed  ranges  from  2 to  4 feet  thick 
in  the  Renova  basin,  and  is  generally  split  near  the  middle  by  a 
1-inch  bone  parting. 

A coal  lying  about  70  feet  above  the  Brookville  is  probably  the 
Lower  Kittanning.  This  bed  ranges  from  4 inches  to  4 feet  thick  in 
the  Tangascootack  basin,  and  is  extremely  irregular.  A coal  which 
is  probably  the  same  bed,  is  mined  at  Bitumen  where  it  ranges  from 
3 feet  G inches  to  5 feet  2 inches  thick,  averaging  4 feet  4 inches. 
The  topmost  coal  of  the  Allegheny  group  contained  in  the  tops  of 
the  highest  hills  in  the  basins  is  probably  the  Middle  Kittanning. 
It  is  generally  4 feet  G inches  thick,  but  not  all  of  the  bed  is  mineable. 
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COAL  EESOUROES 

The  following  table  gives  the  estiinated  quantity  of  coal  in  the 
original  deposit,  qiiantity  mined  out  and  lost,  and  the  quantity  re- 
coverable. The  largest  quantity  of  recoverable  coal  is  in  the  Brook- 
ville  bed.  The  Lower  Kittanning  is  second  and  the  Alton  or  Mercer, 
third.  Tlie  IMiddle  Kittanuing  is  50  per  cent  recoverable,  the  Ix)wer 
Kittanniug,  55  per  cent,  the  Brookville  55  per  cent,  and  the  Alton 
or  Mercer,  60  per  cent. 


Summary  of  coal  resources  in  Clinton  County 


Bed 

Area 
(Sq.  :ni.) 

Original  deposit 

Mined  out  and  lost 

Recoverable 

2 

6,380,000 

34,560,000 

3,190,000 

16,961,000 

L.  Kittanniug  _ — _ 

8 

3,721,000 

Brookville  

la 

43,200,000 

8,500,000 

19,085,000 

Alton  or  Mercer  

14 

30,240,000 

5,000,000 

15,344,000 

Total  

114,380,000 

17,221,000 

54,580,000 

ELK  COUNTY 
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ELK  COUNTY 


By 

James  D.  Sisler 


IXTBODUCTIOX 

Elk  County  lies  on  the  northern  edge  of  the  iiiain  hilnnunons  eoal 
field  of  I’ennsylvania.  It  is  the  largest  i)rodncer  of  hitnminons  coal 
in  northern  Beiinsylvania.  Mining  has  been  carried  on  on  a small 
scale  in  this  county  for  many  years.  St.  iMarys  is  one  of  the  earliest 
seats  of  coal  mining  in  northern  Pennsylvania. 

The  coahbearing  rocks  lie  nearly  Hat  and  cap  the  plateau  along 
the  axis  of  four  minor  synclines.  These  structural  basins  have  a 
northeast-sonthvest  trend.  The  first  of  tliese  follows  Bennetts 
Branch  of  tlie  Snsqnehanna  near  Caledonia  and  r>enezette.  The 
second  passes  through  Shamnt  and  Brockport  and  extends  along 
Little  Toby  and  Elk  creeks;  the  third  lies  near  Lake  City,  Bidgway, 
and  St.  Moran ; the  fourth  follows  the  same  general  direction  through 
Spring  Creek,  Summit,  and  Ilighland.  The  coals  of  the  Allegheny 
group  and  the  Pottsville  series  have  been  preserved  in  these  basins. 
The  land  betweeii  them  is  barren  of  coal  and  is  formed  of  Manch 
Chunk  and  Pottsville  rocks. 


COAL  BEDS 

Loicer  J\  itt(f)iiiiii</  coni.  The  Lower  Kittanning,  locally  known  as 
the  Dagns  coal,  is  the  most  imjiortant  bed  in  the  county.  IMost  of 
the  coal  which  has  been  mined  has  come  from  this  bed.  It  has  jn'O- 
duced  between  15  and  20  million  tons.  This  bed  ranges  from  2 to 
5 feet  thick,  averaging  approximately  3 feet.  It  is  mined  extensively 
in  Benezette  and  Jay  townshii)s.  The  Lower  Kittanning  is  also 
mined  extensively  at  Kersey,  Dagns,  and  Tol)y  Mines  in  Fox  Town- 
ship near  the  locality  from  which  it  derives  its  local  name.  The 
bed  is  rarely  entirely  clean.  It  carries  nnmerons  streaks  of  bone 
and  pyrite.  However,  when  clean  it  is  an  excellent  steam  and 
domestic  fuel. 

Clermont  coal.  Clermont  is  the  local  name  of  a coal  bed,  of  which 
the  Geological  Survey  has  not  definitely  established  its  correlation. 
It  is  probably  the  equivalent  of  the  Clarion  coal  of  Clarion  County, 
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There  are  reasons  also  for  classing  tills  coal  as  the  Brookville.  Until 
farther  detailed  work  is  done  its  correlation  will  remain  uncertain. 
The  Clermont  coal  lies  at  an  average  interval  of  80  feet  helow  the 
Lower  Kittanning.  Its  quality  is  variable,  and  very  little  coal  has 
been  mined  from  it.  It  is,  however,  a valuable  resource  for  future 
mining.  In  Benezette,  Fox,  and  Jay  townships  the  Clermont  coal 
ranges  from  2 feet  to  5 feet  3 inches  thick.  Where  thickest  it  gen- 
erally carries  2 or  3 bone  partings.  It  is  mined  quite  extensively  in 
Benzinger  Township  and  in  the  vicinity  of  St.  Marys  is  3 feet  thick, 
including  0 inches  of  bone  coal  G inches  from  the  top. 

Lower  Freeport  coal.  The  Lower  Freeport  is  thin  and  unimportant 
in  practically  all  of  Elk  County.  It  is,  however,  thick  enough  to  be 
mined  at  some  future  time.  Probably  its  greatest  value  is  in  Horton 
and  Fox  townships.  Here  it  is  3 feet  to  4 feet  6 inches  thick  and 
is  practically  without  visible  partings  and  binders.  Its  greatest 
future  value  is  in  these  two  toAvnships. 

Upper  Freeport  coal.  The  Upper  Freeitort,  lying  about  45  feet 
above  the  LoAver  Free])ort,  has  been  largely  eroded  and  occurs  only 
in  the  hilltops  of  the  four  basins,  described  at  the  beginning  of  this 
chapter.  The  Upper  Freeport  has  an  average  thickness  of  about 
6 feet.  The  entire  bed  is  not  mineable  because  of  bad  roof  con- 
ditions. Where  thickest  the  bed  is  usually  divided  into  three  benches 
by  tAvo  bone  ])artings  of  variable  thickness.  Because  of  its  accessi- 
bility this  bed  has  been  mined  for  local  fuel.  The  Survey  has  no 
record  of  any  commercial  mines  in  this  bed. 


COAL  RESOUBCES 

The  folloAving  tables  give  a com])lete  summary  of  the  quantity  of 
recoverable  coal  in  tlie  ground,  the  original  deposit,  and  the  quan- 
tity of  coal  mined  out  and  lost. 

The  information  concerning  coal  beds  of  Elk  County  is  meagre. 
Although  records  are  available  concerning  the  commercial  mines  in 
this  district,  very  little  information  is  to  be  had  concerning  the 
country  banks,  as  mapping  the  detailed  geology  of  this  county  has 
not  been  started. 

Horton  ToAvnship  contains  the  largest  (}nantity  of  unmined  coal. 
Fox  ToAvnship  is  second,  and  Jay  is  thiid.  The  largest  recoverable 
tonnage  is  in  the  Alton  beds.  This  tonnage  is  someAvhat  misleading 
because  of  adverse  mining  conditions  AA'hich  Avill  be  encountered 
Avhen  these  beds  are  Avorked.  The  most  valuable  tonnage  is  in  the 
Clermont  and  the  LoAvei'  Kittanning  beds. 
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Coal  resources  in  Elk  County 


Bed 

Original  deposit 

Mined  out 

Kecoverable 

4,405,000 

14,400,000 

00,207,000 

173.032.000 

303.087.000 

1,700,000 

7,000,000 

30,100,000 

14,575,(X>0 

500,000 

2.083.000 

5.005.000 
24,404,000 

117,858,000 

151,00,3,000 

550,781,000 

54,775,000 

300,473,000 

Summary  of  recorerohle  coal  in  Elk  County 


Township 

Alton 

Clermont 

Lower 

Kittanning 

Lower  1 

Freeport 

tipper 

Freeport 

Benezetto - 

1 ,00-2,000 

20.412.000 

18.040.000 
19,. 359, 000 

14.490.000 

14.050.000 

27.770.000 
144,000 

21.330.000 

13.800.000 

274,000 

11.900.000 

37.731.000 

152,000 

1,204,000 

0,428,000 

Fox  



1,. 540,000 

033,000 

TTortnn 

41.105.000 
6,100,000 

18.870.000 

11,605,000 

349,000 

4,720,000 

3,465,000 

1,450,000 

.Tay 

Jones  - 

1,752,000 

Spring  Creek  _ 

151,003,000 

117,858,000 

24,404,000 

5,005,000 

2,083,000 

Coal  resources  in  Elk  County  hi/  townships 


Per  cent 

Average 

Bed 

Area 

Original 

Mined  out 

Recoverable 

recover- 

thiekne.  s 

(sq.  mi.) 

deposit 

and  lost 

able 

( Inelies) 

Benezette  Township  Area  ll(i.21  square  miles 


8.0 

8.0 

2..0 

1,440,000 
<dS,(K}0 
504, OOO 

576.000 

274.000 

152.000 

40 

50 

50 

20 

24 

l8 

Clermont  — 

L.  Kittanning 

100,000 

200,000 

2,592,000 

.300,000 

1,002,000 

Benzinger  Township  Area  06.6  square  miles 


25.2 

0.1 

1.1 

40,8-24,000 
20,862,000 
3, .504, 000 

20.412.000 

11.960.000 
1,204,000 

.50 

74 

77 

18 

38 

36 

Clermont  

L.  Kittanning  

4,700,000 

2,000,000 

Total - 

65,2.50,000 

6,700,000 

33,570,000 
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Coal  resource.^  in  Elk  Counti/  hy  townsliipH — Continued 


Bed 

Area 

Original 

Mined  out 

Recoverable 

Per  cent 
recover- 

Average 

thickness 

(sq.  mi.) 

deposit 

and  lost 

able 

(inches) 

Fox  Township  Area  64. IG  square  miles 


Alton  

t'lirniont  - ---  

L.  Kittanning  

L.  Freeport  

U.  Freeport  

21.1 

16.1 

5.9 

1.0 

.5 

30.081.000 

12.164.000 

19.647.000 

3.600.000 

1.630.000 

1.175.000 
10,000,000 

1.600.000 
700,000 

18,040,000< 

57,731,000 

6.428.000 

1.640.000 
633,000 

50 

74 

77 

77 

79 

19 

31 

37 

40 

34 

Totnl  . 

113,122,000 

13,475,000 

04,372,000 

Highland  Township  Area  84.93  square  miles 


23.9 

38,718,000 

19,359,000 

j 50 

13 

^,718,000 

19,3,59,000 

Horton  Township 

Area 

53.20  square  miles 

16.1 

28,980,000 

14,490,000 

60 

20 

Clermont  

17.2 

55,728,000 

100,000 

41,165,000 

74 

36 

L.  Kittanning  

7.8 

25,272,000 

10,200,000 

11,605,000 

77 

36 

L.  Freeport — 

3.0 

10,800,000 

6,300,000 

3,465,000 

77 

40 

U.  Freeport  

1.5 

2,835,000 

1,000,000 

1,450,000 

79 

36 

123,615,000 

17,600,000 

72,175,000 

.lay  Township 

Area 

64.12  square  miles 

16.5 

29,700,000 

14,650,000 

50 

20 

Clermont  

3.2 

10,944,000 

2,700,000 

6,100,000 

74 

38 

h.  Kittanning  

.3 

972,000 

500,000 

349,000 

74 

36 

41,016,000 

3,200,000 

21,099,000 

Jones  Township 

Area 

135.2  square  miles 

Alton  

34.6 

56,052,000 

500,000 

27,776,000 

50 

18 

Clermont  

9.a 

29,808,000 

4,300,000 

18,876,000 

74 

36 

I..  Kittanning  _ 

3.9 

13,338,000 

7,200,000 

4, 726, 0(H) 

77 

38 

99,198,000 

12,000,000 

51,378,000 

Millstone  Township  Area  42.64  square  mlies 


10 

360,000  

144,000 

40  20 

300,000  — 

144,000 

ELK  COUNTY 
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Coal,  resources  in  Elk  Counli/  hij  foirnships — Continual 


Bed 

Area 
(sq.  mi.) 

Orig-ina! 

deposit 

Mined  out 
and  lost 

Recoverable 

Per  cent 
recover- 
able 

Average 

thickne.ss 

(inches) 

RidgTvay  Township  Area  89. S square  niilea 

23.7 

1.3 

42,0(!O,OOO 

3,778,000 

21,330,000 

1,752,000 

50 

77 

20 

IS 

Clermont  

1,500,000 

40,438,000 

1,500,000 

23,082,000 

Spring:  Creek  Township  Area  50  square  miles 

15.4 

27,72’0,000 

13,800,000 

50 

20 

Total  — 

27,720,000 

13,800,000 
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FAYETTE  COUNTY 


By 

John  F.  Reese 


INTRODUCTION 

Fayette  County  has  produced  coal  since  1759,  and  is  noted  for 
the  quantity  of  its  coking  coal.  The  Pittsburgh  bed,  the  source  ol 
this  coal,  has  been  so  important  that  other  coal  beds  have  been  worked 
but  little.  With  the  steadily  approaching  exhaustion  of  the  Pitts- 
burgh bed,  these  other  coals  will  come  into  importance,  and  finally 
bear  the  entire  burden  of  mining. 

Very  little  detailed  information  is  available  concerning  the  thick- 
ness and  chemical  quality  of  the  beds  beneath  the  Pittsluirgh,  par- 
ticularly where  they  do  not  outcrop,  and  those  in  areas  far  distant 
from  railroads.  In  calculating  the  contents  of  these  beds  only  an 
estimate  could  be  made.  A new  com])utation  will  be  made  when 
additional  information  is  available. 


COAL  BEDS 

Fayette  County  has  seven  coal  beds  which  are  considered  of  eco- 
nomic value  at  the  ])resent  time.  In  order  of  importance  as  ship- 
ping coals  they  are:  the  Pittsburgh,  vSewickley,  Upper  Kittanning, 
Lower  Kittanning,  Up])er  Free})ort,  Waynesburg,  and  Redstone. 

Pittshvrgh  coal.  The  extensive  development  of  this  bed  and  its 
outcrop  throughout  the  county  have  furnished  many  measurements 
of  its  thickness,  making  possible  an  accurate  and  reliable  computa- 
tion of  quantity.  For  some  localities  no  information  is  available 
concerning  the  size  of  mined-out  areas.  An  estimate  of  probable  de- 
pletion has  been  based  upon  the  age  of  development  and  the  size 
of  surrounding  operations  in  these  particular  sections  or  on  the 
difference  between  original  areas  and  statements  of  areas  unmined. 

Sewicldcij  coal.  The  outcrop  and  development  of  this  bed  have 
made  possible  many  reliable  measurements  of  thickness.  The  Se- 
wickley  is  considered  of  value  as  a shipping  coal  in  eight  town- 
ships. Many  mines  have  been  opened  in  this  bed  in  recent  years, 
and  its  economic  value  as  a producer  of  fuel  for  industrial  purposes 
is  second  to  that  of  the  Pittsburgh  coal. 
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Upper  Kittanning  coal.  A fair  quantity  of  data  regarding  the 
thickness  of  this  bed  has  been  gatliered  from  the  mines  and  the  out- 
crop along  Youghiogheny  River  in  the  Coniluence-Indian  Creek 
region.  It  has  been  considered  and  calculated  as  of  economic  value 
only  in  Stewart  and  Henry  Clay  townships.  Future  development 
and  prospecting  may  show  that  it  is  mineable  in  other  townships  west 
' of  Chestnut  Ridge. 

Loiocr  Kittanning  coal.  The  development  and  prospecting  of  this 
coal  in  the  Confluence-Indian  Creek  region  have  furnished  a fair 
number  of  measurements  of  thickness.  It  has  been  computed  as  of 
economic  value  in  four  townships,  namely  Saltlick,  Springfield, 
Stewart,  and  Henry  Clay.  Future  prospecting  may  show  that  it  is 
mineable  in  other  townships. 

Upper  Freeport  coal.  This  bed  contains  the  greatest  coal  resource 
in  the  county.  Its  extensive  outcrop  along  Chestnut  and  Laurel 
ridges  gives  numerous  opportunities  for  measurements,  making  fairly 
reliable  computation  of  quantity  possible.  It  is  assumed  that  the 
continuity  of  this  bed  is  unbroken  from  the  west  sloi)e  of  Chestnut 
Ridge  to  Monongahela  River.  Core  drill  holes  along  the  river  prove 
its  existence  in  that  region.  The  tonnage  computations  are  based 
upon  many  measurements  along  the  outcrop  and  upon  an  assiimed 
thickness  of  42  inches  in  the  townships  bordering  the  river. 

Because  of  the  known  variability  in  thickness  of  the  bed,  a con- 
servative estimate  of  the  percentage  recoverable  by  mining  has  been 
used  in  computing  the  tonnage.  This  bed  will  assume  greater  import- 
ance as  a shipping  coal  in  the  near  future  because  of  the  rapid 
depletion  of  the  Pittsburgh  coal. 

Wajjnesburg  coal.  A fairly  reliable  estimate  of  quantity  is  made 
possible  by  the  number  of  measurements  along  the  extensive  out- 
crop of  this  bed.  Because  of  its  accessibility  the  Waynesburg  coal 
is  mined  at  many  places  throughout  the  county  for  local  use.  This 
bed  is  badly  broken  by  partings  but  where  the  thickness  is  fairly 
uniform,  there  are  several  mines  that  are  shipping  it  for  industrial 
purposes.  Because  of  the  character  of  the  bed,  however,  it  will  not 
become  a large  producer  of  shipping  coal,  and  it  will  be  of  loss  eco- 
nomic value  than  any  of  the  beds  Avhose  (juantity  has  been  computed. 

Redstone  coal.  The  outcrop  and  shaft  sections  give  a fair  idea 
of  the  extent  and  thickness  of  this  coal.  It  is  not  mined  for  shijA- 
ment,  but  is  used  for  domestic  purposes  in  several  localities. 

A conservative  percentage  of  recovery  has  been  used  in  computing 
tlie  tonnage  of  this  bed  because  Avhen  the  large  Pittsburgh  bed  under- 
neath is  mined  out,  the  Redstone  bed  Avill  be  badly  bi-oken  by  caving 
of  the  intervening  rocks.  For  this  reason  it  Avill  never  be  a great 
producer  although  available  information  shows  it  to  be  of  good 
thickness. 
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x\s  the  IMttshnrgh  bed  ap])ro;iches  exhaustion,  o]>erations  which 
have  pierced  this  bed  with  their  shafts  maj^  develop  and  mine  such 
of  this  coal  as  is  available,  thereby  giving  the  coal  a greater  economic 
value  than  it  now  has. 

Other  coal  beds  are  miiied  for  local  nse  but  they  are  not  import- 
ant, and  little  is  knoAvn  of  their  extent  and  thickness  They  have  not 
been  included  in  the  computation  of  the  reserves. 


COAL  RESOURCES 

The  reliability  of  the  average  thickness  of  the  coals  used  in  the 
computation  of  tonnage  decreases  for  the  beds  in  the  following 
order:  rittsbnrgh,  Sewickley,  Waynesbnrg,  Freeport,  Upper  Kit- 
tanning, Lower  Kittanning,  Redstone.  Tims,  Avhile  the  figures  for 
the  Pittsburgh  bed  are  conservative  and  probablj^  reliable,  the  figures 
for  the  Free])ort,  Kittanning,  and  Redstone  coals  may  be  much  too 
small  or  many  times  too  large  in  various  townships. 


Coal  resources  in  Fayette  County 


Bed 

Original  deposit 

Mined  out 

Recoverable 

Waynosburff  

316.854.000 

194.175.000 

151.380.000 
2,087,772,000 
2,088,153',000 

89,280,000 

302.120.000 

3,216,000 

10,132,000 

199.800.000 

123.600.000 
75,700,000 

919.300.000 
1,029,000,000 

59,000,000 

198,000,000 

R'edstone  

Pittsburgh  

878,030,000 

1.650.000 

2.016.000 
4,500,000 

Freeport  

U.  Kittanning  

L.  Kittanning  

5,229,734,000 

899,544,000 

2,604,400,000 

Summary  of  recoverable  coal  In  Fayette  County 
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Coal  resources  in  Fayette  County  hy  toiensliips 


Mining 

Thick- 

Bed 

Area  Original 

Mined  out 

Mining  i loss 

ness 

(sq.  mi.)  deposit 

1 

and  lest 

Recoverable 

per  cent  ^ per  cent 

(Inches) 

l!ro\viisville  Township  Area  2.6  square  miles 


Pittsburgh  

Freeport  

Wayneshurg  

2.3 

2.6 

.3 

22,896,000 

0,828,000 

1,566,000 

13,878,000 

6,000,000 

4.000. 000 

1.000. 000 

90 

50 

80 

15 

15 

15 

90-112 

42 

58 

Total  — 

34,200,000 

13,878,000 

11,900,000 

Builskin  Township 


Area  44.0  square  miles 


Pittsburgh  — 

2.4 

21,816,000 

14,490,000 

5,600,000 

90 

15 

98-108 

Freeport  

14.1 

60,030,000 

35,700,000 

70 

15 

30-50 

Total 

81,846,000 

14,490,000 

41,300,000 

Connellsville  City 

Area  .9  square  miles 

Pittsburgh  

.3 

2,718,000 

900,000 

1,300,000 

90 

15 

96-106 

Freeport  

.9 

4,050,000 

2,400,000 

70 

15 

50 

6,768,000 

900,000 

3,700,000 

OonnellsTille  Township  Area  14.1  square  miles 


Pittsburgh  

2.1 

19,656,000 

13,140,000 

4,900,000 

90 

15 

96-108 

Freeport  

4.6 

22,680,000 

13,400,000 

70 

15 

60-70 

42,336,000 

13,140,000 

18,300,000 

Dunbar  Township  Area  05.8  square  miles 


Pittsburgh  

22.9 

202,626,000 

107,550,000 

72,700,000 

90 

15 

94-112 

Sewickley  

12.0 

43,200,000 

1,440,000 

28,300,000 

80 

15 

40 

29.4 

163,900,000 

91,500,000 

70 

15 

50-66 

Wayneshurg  

10.0 

36',000,000 

360,000 

15,000,000 

50 

51 

40 

435,726,000 

109,350,000 

207,500,000 

Franklin  Township  Area  S0.3  square  miles 


Pittsburgh  

7.3 

64,026,000 

48,078,000 

12,200,000 

90 

15 

90-108 

1.0 

3,600,000 

2,400,000 

80 

15 

40 

Freeport  

29.0 

132i300,000 

50,000 

67,000,000 

60 

15 

50-60 

Wayneshurg  

.5 

1,800,000 

7,600,000 

50 

15 

40 

201,726,000 

48,128,000 

89,200,000 

Georgies  Township  Area  49.4  square  miles 


Pittsburgh  

Sewickley  

Freeport  

Redstone  

16.3 

7.3 

32.6 

2.0 

151.668.000 
39,4^,000 

206.280.000 
7,-200,000 

86,616,000 

3,150,000 

49.700.000 

24.600.000 
87,000,000 

3,000,000 

90 
80 
- 50 
60 

15 

15 

15 

15 

90-108 

50-65 

50-100 

40 

Total 

404,613,000 

89,766,000 

164,900,000 
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Goal  resource!^  in  Fai/ctte  County  l)y  ioicnsliips — Continued 


Mining 

Thick- 

Bed 

Area  j Original 

Mined  out 

Mining  i loss 

ne.«s 

(sq.  mi.)  deposit 

and  lost 

Recoverable  per  cent  per  cent 

(Inches) 

German  Township  Area  35.2  square  miles 


Pittsburgh  

Freeport  

Waynesburg 

26.4 

35.2 

9.5 

242.208.000 

133.056.000 
42,966,000 

83,628,000 

432,000 

121,300,000 

56.000. 000 

28.000. 000 

90 

60 

80 

15 

15 

15 

96-110 

42 

48-72 

418,230,000 

84,060,000 

205,300,000 

Henry  Clay  Township  Area  58.4  square  miles 


Uppt^  Freeport  - 
Lower  Kittanning 
Upper  Kittanning 

18.0 

18.0 

18.0 

38.880.000 

48.600.000 

51.810.000 

50,000 

270,000 

1,440,000 

23.000. 000 

32.000. 000 

34.000. 000 

70 

SO 

80 

15 

15 

15 

24 

30 

S3 

T'nfnl 

139,320,000 

1,760,000 

89,000,000 

Jefferson  Township  Area  21.2  square  miles 


Pittsburgh  

20.4 

21.2 

18.0 

6.6 

192,996,000 

80.136.000 

48.600.000 

23.760.000 

94,104,000 

75.600.000 
34,000,000 

24.700.000 

15.600.000 

90 

50 

60 

80 

15 

15 

15 

15 

90-112 

42 

30 

04 

Waynesburg  

720,000 

345,493,000 

94,824,000 

149,900,000 

Lower  Tyrone  Township  Area  16.5  square  miles 


Pittsburgh  

Freeport  

1.6 

15.0 

15.120.000 

67.500.000 

7,668,000 

6,600,000 

40,000,000 

90 

70 

15 

15 

96-108 

50 

82,620,000 

7,668,000 

45,600,000 

Luzerne  Township  Area  BO. 3 square  miles 


Pittsburgh  

Freeport  

Waynesburg  

29.7 

30.2 

13.9 

291.762.000 

114.156.000 
70,920,000 

30,006,000 

486,000 

200,000,000 

48,000,000 

47,800,000 

90 

50 

80 

15 

15 

15 

96-112 

42 

52t62 

Total  

476,838,000 

30,492,000 

295,800,000 

Menallen  Township  Area  23.4  square  miles 


Pittsburgh  

9.7 

23.4 

.9 

87,336,000 

101,700,000 

4,428,000 

56,628,000 

23,500,000 

43,000,000 

3,000,000 

90 

50 

80 

15 

15 

15 

94-108 

50-60 

52-tO 

Total  — 

193,464,000 

56,628,000 

69,500,000 

Nicholson  Township 

Area  32.0  square  miles 

Pittsburgh  - 

7.1 

63,340,000 

27,198,000 

27,600,000 

90 

15 

90-104 

Sewiekley  

1.1 

5.760,006 

1,080,000 

3,000,000 

80 

15 

50-00 

Freeport  

22.0 

79,200,000 

33,000,000 

60 

15 

40 

Total  

148,300,000 

28,278,000 

63,600,000 
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Coal  redources  in  Faijctfc  County  hy  fotcnships — Continued 


Mining 

Thick- 

Bed 

Area 

Original 

Mined  out 

Mining 

loss 

ness 

(sq.  mi.) 

deposit 

and  lost 

Recoverable 

per  cent 

per  cent 

(Inches) 

North  Tjnion  Township  Area  32.9  square  miles 


Pittsburgh  

17.9 

164,826,000 

89,586,000 

57,500,000 

90 

15 

96-l.SO 

Sewickley  

12.3 

53,820,000 

1,980,000 

35,000,000 

80 

15 

40-60 

Preeport  

24.4- 

144,180,000 

86,000,000 

70 

15 

30-90 

Redstone  - 

13.0 

38,880,000 

10,800,000 

60 

15 

36 

Waynesburg  

8.0 

28; 800, 000 

300,000 

12,000,000 

50 

15 

40 

Total  

430,506,000 

91,866,000 

209,300,000 

Perry  Township  Area  22.2  square  miles 


Pittsburgh  

7.7 

71,586,000 

53,568,000 

18,700,000 

90 

15 

86-108 

vSewickley  

1.0 

4,320,000 

432,000 

2, (>00,000 

80 

15 

48 

21.0 

94,500,000 

48,000,000 

60 

50 

7.0 

18,900,000 

9,600’000 

60 

15 

30 

Waynesburg  

2.1 

7,560,000 

360,000 

4,800,000 

80 

15 

40 

196,866,000 

54,360,000 

78,700,000 

Redstone  Township  Area  22.7  square  miles 


Pittsburgh  

Freeport  

Waynesburg 

22.7 

22.7 

17.6 

222,210,000 

85,80(5,000 

91,674,000 

44,280,000 

558,000 

136,000,000 

40.000. 000 

61.000. 000 

90 

50 

80 

15 

15 

15 

90-112 

42 

52-62 

399,690,000 

44,838,000 

237,000,000 

Saltlick  Township  Area  40.fi  square  miles 


U.  Freeport  — 

11.0 

31,500,000 

380,000 

21,000,000 

80 

15 

30 

L.  Kittanning 

25.0 

90,000,000 

1,800,000 

60,000,000 

80 

15 

40 

121,500,000 

2,180,000 

81,000,000 

South  Union  Township  Area  17.3  square  miles 


Pittsburgh  _ — 

7.8 

76,212,000 

22,122,000 

37,200,000 

90 

15 

96-108 

Sewickley  _ — 

6.7 

36,1,«0,000 

1,080,000 

28,000,000 

80 

15 

60 

10.4 

72,630,000 

36,000,000 

60 

15 

50-100 

5.0 

16,200,000 

8,000,000 

60 

15 

36 

Waynesburg  - _ 

1.0 

2,700,000 

1,000,000 

50 

15 

30 

n’nfji  1 

203,922,000 

23,202,000 

105,200,000 

Springfield  Township  Area  65.0  square  miles 


Freeport  

L.  Kittanning 

9.0 

34.0 

24, .300, 000 
128,.520,000 

540,000 

1,890,000 

12,000,000 

86,000,000 

60 

80 

15 

15 

30 

42 

152,820,000 

2,430,000 

98,000,000 
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Codl  rcHoiirccs  in  Fni/ctfe  ('onntjj  hi/  toinifiJiip.s — Continued 


I!((l 

.Area 

Oritjinal 

Mined  out 

Mining 

Mining 

loss 

Thick- 

noss 

(sq.  mi.) 

deposit 

and  lost 

Recoverable 

ptr  cent 

per  cent 

(.Inches) 

Springhill  Township  Aroa  32.2  square  niile.s 


Pittsburgh 

5.3 

14.064,000 

10,188.000 

26,000,000 

90 

15 

80-96 

Sewickley  

.6 

2,970,000 

970,000 

1,100,000 

80 

15 

.50-10 

Freeport  

25.1 

102,330,000 

13,000,000 

50 

15 

10-99 

150,264,000 

11,158,000 

70,100,000 

Stewart  Township 

Area  57.6  square  jiiilos 

Freeport  - 

12.9 

31,725,000 

16,000,000 

60 

1.5 

20-15 

L.  Kittanning  __ 

13.0 

35,(XX*,0O0 

540,  (KIO 

20,0<)0,(KH) 

80 

15 

U.  ICittanning  .. 

13.0 

37,110,000 

5T6,0(,O 

25,000,000 

SO 

15 

•>.> 

101,165,000 

1,116,000 

61,000,000 

Uniontown  City  Area  1.0  square  miles 


Pittsburgh  

Sewickley - 

Freeport  

1.0 

.9 

1.0 

8,820,000 

4,860,000 

6,300,0(.l0 

1,764,000 

— 



5.300.000 

3.300.000 
3,(XK),000 

90 

so 

60 

15 

15 

15 

96-100 

60 

70 

Total  

19,9S0,(«0  1 1,764,000 

1 

11,(R)0,(K)0 

Fpper  Tyrone  Township  Area  8.0  square  miles 

Pittsburgh  

Freeport  - 

.5.3 

8.0 

47,430,000 

36,000,000 

31,038,000 

10,000,000 

21,000,000 

!i0 

70 

15 

15 

Q6~10.S 

50 

Totai  — 

83,430,000 

31,038,000 

31,000,000 

Washington  Township  Area  10.2  square  miles 


Pittsburgh  

Preeiiort  , 

Redstone  

Waynesburg 

8.4 

10.2 

8.0 

1.3 

73.556.000 
38 , -556 . fKW) 

21.600.000 
4,6SO,000 

38,600,000 

26,700,000 

16,0(10,000 

10,000,000 

3,000,000 

i 

1 

15 

la 

15 

15 

86-lOS 

o 

30 

AC, 

Totai  

138,392,000 

38,600,000 

55,700,000 

Wharton  Township 


Area  101.3  .square  miles 


Freeport 


52.3  216,6.30,000 


630,000 


110,000,000 


60 


15  10-70 
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COAL  RESOURCES  OF  PENNSYLVANIA 


GREENE  COUNTY 


By 

John  F.  Reese 


INTROUUCTTON 

(ireene  Comity  contains  one-fonrtli  of  tlio  Pittsburgh  coal  in  the 
State,  and  has  more  nnmined  coal  than  any  other  comity.  The  coals 
beneath  the  Pittsburgh,  in  the  Alleglieny  group,  do  not  outcrop  in 
the  county,  and  little  is  known  of  tlieir  thickness  and  value. 

(Ireene  County  has  at  least  eight  workable  coals.  The  Pittsburgh 
is  the  only  one  that  can  be  worked  in  large  areas;  the  others  are 
workable  only  locally.  Thirty  beds  are  known  in  the  county  with 
an  aggregate  average  thickness  of  approximately  2.5  feet. 

Practically  all  of  the  coal  production  of  Greene  County  comes 
from  mines  along  or  near  IMonongahela  River.  Development  of  coal 
in  the  interior  of  the  county  has  been  hamjiered  by  lack  of  railroad 
facilities  and  because  the  Pittsburgh  coal  is  more  accessible  in  the 
river  valley. 


COAL  BEDS 

Four  beds  are  of  economic  interest  and  have  been  used  in  calculat- 
ing the  quantity  of  coal  in  the  ground.  These  beds  in  order  of  pres- 
ent importance  are  the  Pittsburgh,  Sewickley,  Waynesburg,  and 
Freeport. 

IHttshvrfjh  coal.  The  mining  and  pros])ecting  of  the  Pittsburgh 
coal  has  furnished  measurements  of  its  thickness  in  several  places 
and  with  data  from  contiguous  areas  in  West  Virginia,  a fairly  re- 
liable computation  of  the  quantity  is  ])ossible.  The  Pittsburgh  coal 
underlies  all  the  county  except  a narrow  strip  on  Monongahela  River. 

Sewickleij  coal.  The  Sewickley  coal  underlies  practically  the  en- 
tire county  and  is  exposed  only  in  the  southeast  part  and  at  the 
mouth  of  Tenmile  Creek.  Mines  on  the  outcrop  and  data  from  ad- 
jacent parts  of  West  Virginia  furnish  the  only  data  for  computing 
the  tonnage.  An  average  of  20  inches  has  been  used  in  townships  for 
which  no  measurements  can  be  obtained.*  This  coal  is  thickest  in 
the  southeast  part  of  the  county  and  thins  rapidly  toward  the  north 
and  west. 

♦This  does  not  mean  that  the  Genlogical  Survey  believes  the  coal  is  only  20  inches  thick,  but 
it  conforms  to  the  idea  of  bciiis  e.xtremely  conservative  when  there  is  a (luestion  as  to  the  actual 
content  of  any  bed. 
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Wayueshurg  coal.  Xiiinerous  sections  from  the  extensive  outcroj) 
of  the  ’Wayiiesbnrg  coal  and  data  from  reports  of  the  West  Virginia 
Geological  Survey  give  a fairly  accurate  basis  for  computing  the 
thickness  of  this  coal  in  each  to^viiship.  This  bed  is  broken  by  many 
partings  and  at  present  is  used  only  locally.  It  will  not  be  mined 
extensively  for  commercial  use  until  railroads  are  built  into  the 
county  or  the  rittsburgh  and  Sewickley  beds  are  nearer  exhaustion. 

Washingion  coal.  Besides  these  four  beds,  a fifth,  known  as  the 
Washington  coal,  from  its  considerable  development  in  the  adjoining 
county,  is  of  some  interest.  In  much  of  the  county  where  its  horizon 
is  exposed  the  bed  is  so  tliiii  or  composed  so  largely  of  clay  and 
shale  partings  that  it  is  not  mineable.  In  the  vicinity  of  Kyerson 
Station,  however,  at  one  place  the  lied  is  ol  indies  thick  and  con 
tains  33  inches  of  coal  in  four  benches,  the  thickest  of  which  is  23 
inches.  It  has  been  mined  at  several  banks  in  Kichhill  Township, 
but  as  the  main  bench  rarely  exceeds  IS  inches,  this  lied  is  not  con- 
sidered as  an  economic  resource.- 

Freeport  coal.  Little  is  known  of  the  Freeport  coal  in  Greene 
County  except  that  the  records  of  churn  drill  holes  show  coal  at  its 
horizon.  The  thickness  along  Monongahela  River  is  known  from  rec- 
ords of  core  drill  holes.  This  coal  lies  about  600  feet  below  the 
Rittsburgh  coal;  it  does  not  outcrop  and  so  is  assumed  to  underlie 
the  whole  county  at  considerable  depth  and  with  unbroken  continu- 
ity, In  computing  the  quantity  a thickness  of  .30  inches  has  been 
used  in  all  townships.  The  recoverable  quantity  has  been  estimated 
at  .50  per  cent  of  the  whole,  from  which  has  been  deducted  15  iier  cent 
for  loss  in  mining.  This  bed  is  ranked  lifth  because  its  regularity 
and  extent  are  wholly  assumed.  Should  future  i»rospecting  show 
it  thicker  and  better  than  has  been  assumed,  this  coal  may  eventu- 
ally be  mined  in  spite  of  its  great  depth,  and  rank  higher  in  economic 
value  than  the  dirty  but  more  accessible  AYaynesburg  and  AATvshing- 
ton  coals. 

Other  coal  beds  than  these  five  have  been  mined  for  local  nse  but  as 
they  are  not  important,  and  as  litrle  is  known  of  their  extent  and 
thickness,  they  have  not  been  included  in  the  computation  of  the 
resources. 


COAL  RESOURCES 

The  result  of  compniing  the  coal  resources  in  Greene  County  based 
on  the  latest  maps,  engineei-ing  data,  and  methods  is  shown  in  the 
following  tables; 
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Coal  resources  hi  Greene  Coioily 


Bed 

Original  deposit 

Mined  out  and  lost 

Recoverable 

Waynesburg  __  ___ 

2.557.242.000 

1.303.407.000 

3. 919. 436. 000 
l,5y4,0JO,000 

270,000 

2,700,000 

39,420,000 

1,047,859,020 
1,119,454,000 
2,831, 4r>4, (00 
677,484,000 

Sewickley  _ 

Pittsburgh  

Freeport  

9,401,245,000 

42,390,000' 

0,270, 231, 0.0 

Tlie  reliability  of  the  average  thickness  of  Ihe  coals  used  in  tlie 
C()inj)ntation  of  tonnage  decreases  for  the  several  lieds  given  from 
left  to  right  and  for  the  townships  from  east  to  west  or  from  north- 
east to  southwest.  Tims,  while  the  lignres  for  Ihe  rittsbnrgh  bed  are 
conservative  and  jjrobably  reliable,  Ihe  figures  for  the  Freeport  coal 
may  be  much  too  small  or  many  limes  too  large. 


Sununarij  of  recoverable  eoal  in  Greene  Coiinti/ 


Township 

Pittsburgh 

Sewickley 

Waynesburg 

Freeport 

Aleppo  

106,475,700 

41,922,000 

59,180,400 

31, 441,. 500 

Center  _ — — 

224,206,200 

78,030,0001 

141,827,175 

.58,523,500 

Cumberland -- 

345,34-2,845 

77,838,750 

114,255,425 

46,473,770 

Dunkard  - 

100,tXKJ,170 

99,488,27)0 

■ 36,762,075 

36, 949,. 500 

Franklin  , . 

194,398,740 

63,112,500 

124,316,325 

47,277,000 

Cilniore - _ - - 

94,847,700 

31, 537, 125 

50',  /6'i^,0(JO 

25,/04,0<0 

Greene  --- _ - 

116,246,340 

40,738,160 

53,978,400 

22, 03 >,000 

.Taekson  . 

119,034,000 

44,370,000 

85,068,000 

33,277,500 

Jefferson 

127,937,070 

41,248,800 

01,419,930 

26,2  7,V:50 

Monongahela  . - 

97,711,920 

49,778,5.50 

15, 35)1,550 

20,9.>9,2.50 

Morgan  

148,523,220 

41,8I0,0:i() 

80,5&>,y2o 

.31,212,000 

Morris  

156,125,025 

55,092,000 

114,971,850 

4l,7(»,000 

Perry  

179,478,180 

114,300,945 

121, 0)19, 702 

35,113,500 

Richhill  - _ 

228,276,3i50 

y;),  0^24. 0.50 

167,638,275 

69,768,0  0 

Springhill  „ _ --  

123,379,200 

40,51^,000 

59,394,650- 

31,884,000 

Washington  _ - 

12-3,077,550 

41,3l0,()0f^ 

92,947,500 

1182,500 

Wayne  ..  

199,l«i,550 

99,410,220 

141,525,000 

. 47,617,500 

Whiteley  

179,781,120 

59,830,650 

120,808,800- 

37,7.52,750 

Total  

2,831,454,000 

1,119,454,000 

1,647,859,000 

077,484,000 

Coal  resources  in  Greene  Cejunty  by  tovnships 


i 

Mined 

Mining 

Range  of 

Bed 

Area  1 Original 

out  Recoverable 

Mining 

loss 

thickness 

(Sq.  Mi.)  deposit 

and  lost  I 

per  cent 

per  cent 

(inches) 

Alepiio  Township  Area  27.4  square  miles 


Pittsburgh  -- 
Sewickley  _ 

Waynestairg  

Freeport 

27.4 

27.4 

27.4 

27.4 

1.56,582,0.10 

49,320,000 

87,030,(X)0 

73,980,t«) 

10u,4.75,7G>'^) 

41,922,000 

59,1M0,4(X) 

31,441,500 

80 

100 

80 

50 

15 

15 

15 

15 

60.66 

20 

30-45 

30 

366,912,000 

239,020,360 

(;iii:ene  coi  xty 
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CoLi]  resources  in  Greene  County  by  foioisJtips — Conti)iued 


Area 

Original 

iJined 

out 

I 

Kecoverable  j Mining 

Mining 

loss 

Range  of 
thickness 

(Sq.  J4i.) 

deposit 

anil  lost 

I p..r  cent 

p r cent 

tiuehes) 

Center  To«nship  Ana  r>1.0  S(iuare  uiiles 


1 ittsburgh  

Sew  ickley 

Waynesburg 
Freeport  

51.0 

51.0 

51.0 

51.0 

310,3i0,CC0 

Ol.SUa.OOj 

XJS.Ww.OC'O 

137,700,CWI 

224,206,200 
76,030,  WO 
141,627,175 
58,5-2,500 

S'} 

100 

70 

50 

i: 

15 

15 

C2-72 

SO-OO 

:it.) 

77S,1)S5,000 

502 , 565 , S7d 

Cumberland  Township  Area  -It). 3 sciuare  mil  s 


Pittsburgh 

40.14 

40.5 

20.2 

40.5 

336,621,600 

91,575,000 

158.139.000 

109.3150.000 

15,912,000 

245,342.845 

77.838.750 
114,255,425 

46.473.750 

90 

HO 

S5 

50 

15 

15 

15 

15 

80-194 

25 

50-72 

30 

Total  

695,085,000 

15,912,000 

483,910,770 

Dunkard  Township 

Area  32.2  square  miles 

Pittsburgh  

27.5 

225,738,000 

7,560,000 

166,9,6,170 

t)0 

15 

.'•G54 

Sewickley  _ - 

24.0 

119,205,000 

2,100,000 

19,488.2.70 

100 

15 

40-60 

12.6 

01,785,000 

36,7(.^',0i5 

70 

15 

Freeport  

32.2 

86,940,000 

36,949,500 

50 

15 

gO 

493,688,000 

0,720,000 

340,105,995 

Franklin  Township 

Area 

41.2  square  miles 

41.2 

260, 004,  (too 

104,:19S.740 

15 

(JS-S(t 

Sewickley  

41.2 

74,250,0(XJ 

63,112,5(0 

100 

15 

20-2.=^ 

3S  8 

208,9:15,000 

]24,;n6,:>25 

70 

50-60 

Freeport  

41.2 

111,240,000 

— 

47,277,000 

50 

15 

30 

663,489,000 

429,104,565 

Gilmore  Township  , Area  22.4  square  miles 


± 

139,432,000 

94,847,760 

SO 

15 

66-72 

22.4 

4:>,650,(X>0 

15 

22.4 

83,475’ 000 

56, 76)3, 000 

H) 

15 

Freeport  

22.4 

60,4844000 

25,704,000 

50 

15 

30 

Total  - 

327,087,000 

208,851,885 

Greene  Township  Area  19.2  square  miles 


Pittsburgh  

Sewickley  

Waynesburg  . — 

Freeport 

19.2 

19.2 

16.2 
19.2 

151.956.000 
56, 385, 0(K) 
79,;ii4),00O 
51.S40.000 

339.561.000 

110,246,340 

40,738,160 

53,978,400 

21,032,(XiO 

232,994,900 

j 

1 ; 

1 

15 

15 

15 

15 

SO-94 
: 5-5(' 
50  H 0 
39 

Jackson  Township  Area  29.0  square  miles 


Pittsburgh 

Sewickley  

Waynesburg  . 
Freeport  - - 

29.0 

29.0 

29.0 

29.0 

175,0.70,000 

.72,200,000 

125,100,000 

78,300,000 

119,034,0CiO 

44,:570,00(. 

85,0(8,000 

3;5,277,5tX) 

SO 

ICO 

80 

50 

15 

15 

15 

15 

C6-72 

20 

40-CO 

CO 

430,650,000 

281,749,500 
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Coni  resources  in  Creene  County  Jjy  iownshi-ps — Continued 


1 

Mined 

Mining 

Range  of 

Bed 

Area  1 

Original 

out 

Recoverable 

Mining 

loss 

thickness 

(Sq.  Mi.)j 

deposit 

and  lost 

per  cent 

per  Cent 

(inches) 

Jefferson  Township  Area  22.9  square  miles 


Pittsburgh 

22.0 

168,930,000 

1,092,000 

127,937,070 

90 

15 

80-108 

Sewickley 

221.0 

48,528,000 

41,248,800 

100 

15 

20-25 

VVaynesburg  

18.2 

90,345,000 

0lUl9,930 

75 

15 

50-60 

Preenort 

22.9 

61,830,000 

— 

26,277,750 

50 

15 

30 

Total  

375,633,000 

1,692,000 

256,883,550 

Monongahela  Township  Area  18.3  square  miles 


Pittsburgh  

10.75 

141,264,000 

13,536,000 

97,711,920 

90 

15 

92-100 

Sewickley  __  . 

15.5 

65,610,000 

540,000 

49,778,550 

90 

15 

25-00 

Waynesburg  

4.1 

20,070,000 

15,353,550 

80 

15 

50-55 

Preeport  - 

18.3 

49.410,000 

20,999,250 

50 

15 

30 

276,354,000 

i4,67g,o()6 

183,843,270 

Morgan  Township 


Area  27.2  square  miles 


Pittsburgh 

Sewickley  

Waynesburg 

Freeport  

27.2 

26.6 

22.9 

27.2 

194.868.000 

48.600.000 

126.414.000 

73.440.000 

720,000 

148,523,220 

41.310.000 
ai,  588, 925 

31.212.000 

90 

lOO 

75 

50 

15 

15 

15 

15 

72-84 

20-25 

48-90 

30 

443,322,000 

720,000 

301,634,145 

Morris  Townsip  Area  36.4  square  miles 


Pittsburgh  

Sewickley  

Waynesburg  . _ 
Preeport 

30.4 

86.4 

36.4 
36.4 

216,090,000 

65.520.000 
19:!,2;«),000 

98.280.000 

156,125,025 

55.692.000 
114,971,850 

41.769.000 

85 

100 

70 

50 

15 

15 

15 

15 

62-68 

20 

55-00 

30 

573,120,000 

368,557,875 

Perry  Township  Area  30.6  square  miles 


30.6 

2.34,612.000 

179,478,180 

90 

15 

76-92 

30.0 

158,^^62, OUO 

114,300,945 

85 

15 

3CP68 

2S.4 

178,a?9,000 

121,059,720 

80 

15 

55-100 

Preeport  

30.6 

82'620,000 

35,113,500 

50 

15 

30 

653,463,000 

449,952,345 

Richhill  TowBship  Area  60.8  square  miles 


60.8 

335,700,000 

228,276,.350 

80 

15 

58-66 

60.8 

109,440,000 

93,024,050 

100 

15 

20 

Waynesburg  

60.2 

282,015,000 

270,000 

167,638,275 

TO 

15 

30-60 

Preeport  

60.8 

161,160,000 

69,768,000 

lOO 

15 

30 

891,315,000 

270,000 

573,225,675 

Springhill  Township 

Area 

30.4  square  miles 

181,440,000 

123,379,200 

80 

15 

62-68 

30.4 

54,720,000 

46,512,000 

lOO 

15 

20 

30.4 

87,345,000 

59,394,650 

80 

15 

30^0 

Preeport  

30.4 

82,080,000 

34,884,000 

50 

15 

30 

405,586,000 

264,169,850 

I 
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(Joul  resources  in,  (Ireene  Countij  hi/  ioicn. ships — Continued 


1 

Mined 

i 

Mining 

Range  ol 

Bed  1 Area 

Original 

out 

Recoverable  | Mining 

loss 

thickue.ss 

(Sq.  Jli.) 

deposit 

and  lost  j 

JXT  cent  1 

I)er  cent  j 

(inches) 

Washington  Townsliip 


Area  li7.0  square  miles 


27.0 

171, 000 

12:1, (rrr, 550 

15 

27.0 

48,000,000 

4i,;iio,(ioo 

100 

a5 

27.0 

145,800,000 

02,947,500 

75 

15 

00 

i'reiiiort  . 

27.0 

72,000,000 

3U,9  2. .WO 

50 

15 

;p0 

4o8,4S0,(X)0 

288,017,550 

Wayne  Township 


Area  tt.n  square  miles 


41.0 

275,5MK(>:K) 

190, 10(i, 5.50 

15 

68-84 

41.0 

i;j7,502,0..0 

99,410,22() 

15 

20-68 

41.0 

LX'-9, 1.5.000 

141,525,000 

bO 

15 

45-80 

ITeeport  

41.0 

110,700,000 

47,047,500 

50 

15 

oO 

731,097,000 

487,080,270 

Whiteley  Township  Area  32.9  square  miles 


32.9 

2:15,008,1)00 

179,781,120 

90 

15 

72-88 

32.9 

78,210,000 

59,8:10,050 

90 

15 

20-40 

32.9 

177,600,  fMlO 

120,808,800 

80 

15 

60 

Freeport  --  - 

32.9 

as.siio.ooo 

37,7.52,7.50 

50 

15 

30 

579,708,000 

398,173,320 

100 


COAL  RESOT'RCES  OF  PENNSYLVANIA 


INDIANA  COUNTY 


By 

John  F.  Reese 


INTRODUCTION 

Iiidiaua  County,  situated  near  the  center  of  the  bituminous  coal 
held,  has  for  many  years  been  one  of  the  most  important  bituminous 
coal  producing  counties  in  I'ennsylvania.  The  greater  part  of  the 
coal  is  mined  from  the  Upjier  Freeport  bed,  which  is  the  largest 
resource  of  valuatile  and  easily  accessible  coal  in  the  county.  The 
Lower  Freejxirt,  Lower  Kittanning,  and  Pittsburgh  beds  are  im- 
portant locally  as  sources  of  shipping  coal. 

The  tliick  coal  beds  of  the  Allegheny  group,  including  the  Kit- 
tannings  and  Freejtorts,  are  lai'ge  reserves  for  future  use.  Practi- 
cally all  the  mining  is  di'ift,  although  there  are  extensive  ai'eas  where 
good  coal  is  easily  accessitde  by  shaft  or  slope.  Mining  towns  are 
scattered  throughout  the  county  Avhere  mining  conditions  are  favor- 
able. 


COAL  BEDS 

Indiana  County  has  four  coal  beds  that  are  now  of  economic  in- 
terest. In  order  of  jtresent  im])ortance  as  shii)ping  coals  they  are 
the  Up])er  Freeport,  Lower  Freeport,  Lower  Kittanning,  and  Pitts- 
burgh. 

Upper  Freeport  coal.  The  extensive  development  and  outcrop  of 
this  bed  throughout  the  county,  and  several  core  drill  records  have 
furnished  so  many  measurements  of  its  thickness  that  it  is  possible 
to  make  a fairly  accurate  coni])utation  of  its  content. 

Data  are  meager  in  the  I\Iahoning  townshi])s  in  the  nortliAvestern 
part  of  the  county,  and  in  Young,  Blacklick,  and  Conemaugh  toAvn- 
shi])s  in  the  sontliAvestern  part.  The  com])utations  for  these  tOAvn- 
shiy)s  ai‘e  based  on  general  average  thicknesses  in  accord  Avith 
conditions  in  surrounding  toAvnships. 

The  percentage  of  this  bed  that  can  be  recover(‘d  is  governed  by 
the  sequence  in  Avhich  the  Upper  and  LoAver  Freeport  beds  are  mined. 
If  the  LoAver  Freeport  bed  is  Avorked  first  and  if  pillars  are  drawn, 
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the  oveilyiii”'  roeks  will  eave  and  hivak  the  Fpiaa'  Fieeix)!'!  bed, 
thereby  causing  a partial  and  in  many  places  coin])lete  loss  of  that 
coal. 

The  U])per  Fi'ceport  bed  contains  the  greatest  coal  i-csonrce  with 
in  the  county,  and  is  the  largest  ])rodncer,  yielding  almost  .1, 00(1, 000 
tons  annually. 

Loivcr  Freeport  coal.  The  com[)ntation  of  tonnage  in  this  bed  is 
based  on  measurements  made  in  the  mines  and  along  the  ontcro]), 
and  on  coia-  drill  records.  The  tigures  are  reliable. 

In  the  illahoning  townshi])s  in  the  northwestern  t)art  of  the  county, 
and  in  the  townshi])s  along  th(>  Fonemangh  and  Kiskiminitas  rivers, 
very  little  infoi-ination  was  available  as  to  the  extimt  and  pei'sist- 
ence  of  this  bed.  A general  average  thickness  was  assumed,  which 
was  derived  from  surrounding  areas  wlnu'e  i-eliable  data  are  available. 

The  so-called  T"i>]ier  Kittanning  or  F'  he<l  in  the  northern  part  of 
the  county  in  BaidvS  and  Montgomei-y  t(twnrhi])s,  has  been  computed 
as  the  Lower  Freeport  coal  in  this  i-e])oi-t. 

The  Lower  Free])ort  contains  tlu'  second  greatest  resource  within 
the  county,  and  ranks  second  in  production  with  a total  of  almost 
3,0()0,()()0  tons  annually. 

Lower  Kittonnbifi  coal.  Throngliont  the  townships  east  of,  and 
on  Fhestnnt  Kidge  a fair  quantity  of  information  as  to  thickness 
and  persistency  of  this  coal  is  available.  For  the  townshi])s  west 
of  Fhestnnt  Hidge,  data  are  meager,  oidy  the  records  of  a feev  widely 
distributed  drill  holes,  and  measurements  in  short  ontci'O})  areas  are 
available. 

A general  average  based  on  thicknesses  in  surrounding  areas  was 
adopted  and  a low  i)ercentage  of  recovery  assumed,  because  the 
extent  and  thickness  of  this  bed  are  not  known. 

The  Lower  Freeport  ranks  third  in  size  of  resoni-ce  within  the 
county  and  is  third  in  production,  with  a total  of  2,.500,0()()  tons 
annually. 

Fitfshurph  coal.  The  extensive  miniiig  and  many  exi>osures  of 
the  outcrop  of  this  bed  furnish  abundant  measurements  of  its  thick- 
ness, thus  making  jiossible  an  accurate  and  reliable  com])utation  of 
quantity.  Due  to  lack  of  information  regarding  beds  other  than 
those  herein  desci-ibed.  this  bed  is  considered  as  foni-th  in  size  of 
resource  within  the  county,  and  as  fourth  in  production,  yielding 
almost  1,500,0(1(1  tons  annually. 

For  some  localities,  uo  information  is  available  as  to  the  mined  out 
areas  of  the  various  beds.  For  these  places,  an  estimate  of  ])rol)able 
depletion  has  been  made,  based  on  age  and  size  of  the  operations, 
or  on  the  ditference  between  original  areas  and  statements  of  acre- 
ages remaining  nnmined. 
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COAL  EESOURCES 

The  relial)ilit3'  of  the  average  thickness  of  the  coals  used  in  the 
comjnitation  of  tonnage  decreases  for  the  beds  in  the  order  following: 
Pittsburgh,  Upper  Freeport,  Lower  Freeport,  and  Lower  Kittan- 
niug.  The  figures  for  the  Pittsburgh  bed  are  conservative  and  prob- 
ably reliable,  but  the  figures  for  the  Lower  Kittanning  coal  may  be 
much  too  small  or  many  times  too  large. 


Coal  resources  ia  Indiana  County 


Uocl 


Original  deposit 


Mined  out  and  lost 


Kccoverable 


Pittsburgh  

Upper  J?Tce]iort  __ 
],o\vfT  Frceiiort  __ 
Lower  Kittanning 


Total 


88,400,000 

2,3(a,200,000 

2,088,100,000 

1,708,700,000 


0,3;39,4OO,OOO 


00,000,000 

121,200,000 

73.900.000 

43.500.000 


299,200,000 


21,200,000 

1.652.800.000 

1.374.800.000 

1.239.900.000 


4,288,700,000 


Suinmary  of  recoverable  coal  ia  Indiana  County 


Township 


Upper  Lower 

Freeport  Freeport 


Lower 

Eattannlng 


Pittsburgh 


Armstrong 

Banks  

Blaekliek  

Brush  Valley  . 
Buffington 

Bnrrell  

Canoe  

('enter  

Cherryhill  

Coneniaugh 
E.  Mahoning 
K.  Wheatfleld 

(leant  

( Ireen  

Montgomery  .. 
K.  Mahoning  . 

Pine  

Rayne  

S.  Mahoning  . 
Washington  .. 
W.  Mahoning 
W,  Wheatfleid 

White  

Young  


106,700,000 

14.500.000 

85.600.000 

79.400.000 
3,900,000 

43,!i0U,(X)0 

35.900.000 

110.300.000 

75.800.000 

102.100.000 


120, .500, 000 
.30,500,000 

38.300.000 
.52,600,000 

48.200.000 

14.400.000 

13.500.000 

05.000. 000 

91.000. 000 

51. . 500. 000 


76.1500.000 

66.300.000 
.55,200,000 

116.700.000 

70.300.000 

66.700.000 

18.200.000 
66,300,000 

103.800.000 
2,600,000 


69..  300,  non 
11,600,000 
21  ,,500,000 

89.800.000 
.53,400,000 

62.800.000 
5,200,000 

135,700,000 

75.000. 000 


45.200.000 

31.400.000 

27.400.000 
12.5,200,000 

67.500.000 

28.500.000 

69.100.000 
98,0,00,000 

48.700.000 


72.700.000 

34.700.000 
141,500,000 

67,000,000 


50.000. 000 

37.000. 000 


102,500,000 


66,500.000 


30,300,000 


61 ,560,000 


47,000,000 


41.700,000 
166,200,000 
98,. 500, 000 


28..  500.000 
77,300,000 

90.000. 000 


70,100,000 

66,000,000 

28,000,000 


1,6.52, 800, 0(KI 


1,374,800,000 


1,239,900,000 


400,000 


400,090 


1,000,000 


18,500,000 


21,200,000 


Total 
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Coal  resources  In  Indiana  Coioit//  hij  ton/uslilps 


1 Area 

Original  , 

ilineil  out 

Mining 

Mining 

loss 

Thick- 

ness 

(sq.  mi.) 

1 

deposit  1 
1 

and  lost 

Recoverable 

pr'r  cent 

per  cent 

(Inches) 

Armstrong  Township  Area  38.6  square  miles 


U.  Freeport  

B.  Freeport 

B.  Kittanning 

36.8 

30.8 
38.6 

.1 

140.700.000 

157.600.000 

112.500.000 
700,000 

1,200,000 

700,000 

]06„700,000 

120,500,000 

76,500,000 

<J0 

00 

80 

15 

15 

16 

27- (iG 
20-5S 

28- 32 
G()-S2 

Total  - 

411,500,000 

1 .iKKl.OOO 

303,700,000 

Banks  Township  Area  33.0  square  miles 

U.  Freeport  

B.  Freeport  

B.  Kittanning  __ 

G.l 

15.1 

'2^.0 

5,10O,0C)O 

12,U0(),000 

3,200,000 

14,500,000 
30.. 500, 000 
60,3(0,000 

1,0 

IK) 

90 

15 

15 

15 

30-50 

l4-1.5ii 

36-.50 

Total  _ 

20,fK!0,000 

111,300,000 

Blaekiick  Township  Area  .'iO.l  srpiare  miles 


U.  Freeport  

20. n 

115,000,000 

3.000,000 

85,000,000 

15 

44-50 

10.2 

50,400,000 
SI  ,70U,O{t(J 

38,300,000 

55,200,0110 

SO 

15 

30-48 

B.  Kittanning 

2.5.0 

400,000 

so 

15 

24-12 

Bittsbnrgh  -- 

.3 

1 ,800,000 

1 .400,000 

400,000 

90 

15 

GO-72 

'I’otal 

25.5,800,000 

5.700.000 

179,500,000 

Brush  Valley  Township 


Area  ^43.0  square  miles 


U.  Freeport  

28.0 

104,600,000 

700,000 

70.400,000 

90 

1 

15 

24-54 

B.  Pi-eeport  

29.0 

8s,r.^>o,o<:io 



52.000,000 

70 

15 

34-.3.S 

B.  Kittanning  __ 

40.2 

liy5,700,()00 

3,000,000 

110,700,000 

90 

15 

30-4G 

Total  

348, 890,000 

3,7110,000 

24.8,700,000 

Buffington  Township  Area  .30.4  square  miles 


2.0 

25.8 

28.4 

5,200,000 
SI ,200,000 
103,400,000 

3,900,000 

48.200.000 

70.300.000 

90 

70 

90 

15 

15 

15 

24-40 

28-10 

30-18 

B.  Kittanning  __ 

11,300.000 

Total 

189,800,000 

11,300,000 

122,400,000 

Burrell  Township 

Area  26.2  square  miles 

U . Freeport  

14.8 

58,300,000 

800,000 

43,000,000 

00 

15 

36-48 

0.0 

^4,300.000 

14.400,000 

70 

15 

30 

1.  Kittanning  __ 

24.0 

87,700,000 

400,000 

66,700,000 

on 

15 

36-42 

Pittsburgh  

1.3 

1,800,000 

1,200,000 

400,000 

90 

15 

60-70 

Tnfnl 

172,100,000 

2,400,000 

12,5,400,000 
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Coal  resources  in  Indiana  County  hy  touviships — Continued 


i 

Mining 

Thiele- 

Bed 

Area 

Original 

Mined  out 

M nlng 

JOSS 

iiebs 

(sq.  mi.) 

deposit 

and  lost 

Recoverable  j p^r  ceiie 

per  cent 

(Indies) 

Canoe  Township  Aiea  29. G square  mil  s 


U. 

Freeport 

15.5 

06,900,000 

10.800.000 

.35,900,000 

KO 

15 

41-06 

J.. 

Freeport  _ _ 

5.G 

19,200,000 

700,000 

12,500,000 

SO 

15 

6-41 

L. 

Kittanning  .. 

10.8 

.30,800,000 

18,200,000 

70 

15 

10  42 

Total  

110,900,000 

20,500,000 

60,600,000 

Center  Township  Area  42.3  square  iniios 


U. 

I'reeport  - - 

33.6 

162,40'0,000 

18,100,000 

110,300,000 

90 

15 

42-62 

L. 

Freejiort  

,35.9 

109,600,000 

05,000,000 

70 

15 

3J-48 

L. 

Kittanning 

3C.1 

103,100,000 

5,600,000 

66,300,000 

80 

15 

28-4  ; 

.375,100,000 

23,700,000 

241,600,000 

Cherryliiil  Township  Area  50.8  square  miies 


U.  Freeport 

26.9 

99,200,000 

100,000 

75,800,000 

80 

15 

24-60 

L.  Freeport  __ 

41.1 

143,100,000 

24,100,000 

91,000,000 

99 

15 

6-41 

L.  Kittanning  __ 

42.3 

150,000,000 

3,200,000 

103,800,000 

80 

1.5 

30-7. 

'I'otal 

.398,390,000 

27,400,000 

270,600,000 

■Conemaugh  Township  Area  35.4  square  miies 


TT.  Freeport  

34.1 

1.38,200,000 

4,600,000 

102,100,000 

90 

1.5 

34-18 

L.  Freeport  -- 

32.0 

86,600,000 

51,500,000 

70 

15 

30-40 

1 . Kittanning 

1.8 

4,. 500,000 

2,600,000 

70 

15 

:4-32 

Pittsl)urgh 

3.4 

2.3,900.000 

21,300,000 

1,900,000 

90 

15 

76-90 

253,200,000 

25,900,000 

158,100,000 

Ea.st  Mahoning  Township  Area  32.4  square  miles 


U.  Freeport 

I . F'reeport,  

26.2 

21.8 

ll'S.. 500,000 
66,900,000 

400.000 

300.000 

60.300.000 

45.200.000 

80 

SO 

15 

15 

."6-'8 

.3^1-44 

169,400,000 

700,000 

114,500,000 

East  Wlieatfield  Town.ship 

Area  31.5  square  miles 

T.  Freeport  _ 

5.7 

17,200,000 

11.600,000 

80 

15 

24-41 

K.  Preeiiort 

20.1 

.52, 900.  COO 



31,400,000 

70 

15 

24-31 

I,.  Kittanning  __ 

27.5 

107,400,000 

12,300,000 

72,700,000 

90 

15 

40-48 

177.. 500,000 

12,300,000 

115,700,000 

Grant  Township 

Area  25.4  square  miles 

U.  Freeport  - - 

8.0 

31,400,000 

3,200,000 

21, .500,000 

90 

15 

24-54 

T..  Freeport  _ - _ 

10.8 

40,700,000 

300,000 

27,400,000 

81 

15 

24-44 

I..  Kittanning  __ 

17.5 

.51,500,000 

300,000 

.34,700,000 

80 

15 

18-36 

Total  

123,600,000 

3,800,000 

83,600,000 

INDIANA  COUNT A 
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Coal  resources  in  Indiana  Connlj)  by  toinisJiips — Coniinued 


Area 

Original 

ilineil  out 

Mining 

Mining 

loss 

Thiek. 

lies.'; 

(sq.  mi.) 

i!ei)0.sit 

and  lost 

Ih'eovi  Table 

lier  cent 

PT  cent 

iluehes) 

Green  Township 


Area  HG.O  square  miles 


U.  Freeport  . 

34.0 

118,200.00(1 

vco.oou 

80,800,001 

90 

15 

24-42 

1. . Freeport  

46.6 

171,:i00,000 

7.500,000 

l:i5,ii(i0,C/0O 

90 

15 

0-18 

L.  Kitlanning  __ 

54.0 

iK),i:ou,oou 

]41,5(.O.OOC> 

!X) 

15 

.32-10 

17.1,700,000 

0,400,000 

;'.k;,  500,000 

Montgomery  Township  Area  2!t.4  square  miles 


U.  Freeport  - 
L.  Freeport  , 

L.  Kittanning 

24.6 

25.9 

29.1 

9:1,:100,(X10 

91.400.000 

99.200.000 

2.3,400,000 

3,100,000 

• ."3. 400. 000 
f:r,500,0(;0 
(i7, 000,000 

90 

90 

,80 

15 

15 

15 

30-50 

36-10 

3(M0 

Total  

283,900,000 

26,. 100, 000 

1'?.',  900.000 

North  Mahoning  Township  Area  28.3  square  miles 


n.  Freenort  _ 

L.  Freeport  

»-*  t-O 

1 

1 ® ^ 

105,700.000 

48,000,000 

(?2, 800,000 
28,500,000 

70 

70 

15 

15 

42-08 

0-34 

153,700,000 

91 ,300,000 



■ 

Pine  Township 


Area  29.0  .square  miles 


U.  Freeport  -- 
L.  Freeport 

L.  Kittanning 

1,0 

28.6 

20.4 

8,f'DO,OnO 

102,600,000 

65,10(1,000 

12,200,000 

5,200,000 

69,100,000 

50,000,000 

70 

no 

fio 

15 

15 

15 

24-10 

0-16 

30-12 

Total  - 

170,6150,000 

12,200,000 

124,300,000 

Rayne  Township  Area  49.0  square  miles 


Cl.  Freeport  

45.1 

186,200,000 

8,800,000 

135,700,000 

90 

15 

40-60 

L.  Freeport  _ 

42.2 

133,8l.)0,()(HJ 

5,700,000 

98,090,  (100 

90 

15 

32-48 

L.  Kittanning 

21.1 

62,500,000 

:i7, 000,000 

70 

15 

24-42 

Total  

3S?, 500,000 

11,. 500, 000 

270,700,000 

1 

South  Mahoning  Township  .Area  29.C  square  miles 


U.  Freeport 

L.  Freeport  _ 

27.4 

27.0 

110,800,000 

82,000,000 

5fO,000 

75.000,000 

48,700,000 

80 

70 

15 

15 

42-60 

34 

192,800,000 

500,  (KK) 

123,700,000 

Washington  Township  Area  34.4  square  miles 


U . Freeport  

L.  Freeport 

L.  Kittanning  __ 

33.4 

:^.9 

20.0 

135.900.000 

!)7,900,000 

51,000,0(K) 

1 .IHIO.OOO 

102,500,000 
66,500,000 
30, .300, 000 

90 

80 

70 

15 

15 

15 

311-60 

30-52 

24-32 

25^4,800,000 

1,9(K>,000 

199, .300, 060 
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Coal  resources  m Indiana,  County  by  townships — Continued 


Bed 

Area 
(sq.  mi.) 

Original 

deposit 

Mined  out 
and  lost 

Recoverable 

Mining 
per  cent 

Mining 

loss 

per  cent 

Thick- 

ness 

(Inches) 

West  Mahoning  Township  Area  30.0  square  miies 

U.  Freeport  

L.  Freeport  

25.2 

26.0 

103,400,000 

79,000,000 

61,500,000 

47,000,000 

70 

70 

15 

15 

42-50 

34 

nPnf-nl 

182,400,000 

108,600,000 

West  Wlieatfield  Township  Area  30.9  square  miles 


U.  Freeport 

L.  Freeport 

L.  Kittanning  __ 

14.8 

17.0 

28.0 

62,300,000 

48,000,000. 

105,800,000 

900,000 

2,000,000 

41.700.000 

28.500.000 

70.100.000 

SO 

70 

90 

1.5 

15 

15 

,30-54 

32 

42 

n-'nt'Al 

216,100,000 

3,500,000 

140,300,000 

White*  Township 


Area  45.1  square  miles 


U.  Freeport  

L.  Freeport  

1..  Kittanning  __ 

41.4 

43.0 

37.3 

242.000. 000 

130.000. 000 
97,300,000 

24,700,000 

166,200,000 

77,300,000 

66,000,000 

90 

70 

80 

15 

15 

15 

54-OS 

34 

24-44 

469,300,000 

24,700,000 

,309,500,000 

Young  Township  Area  35.7  square  miles 


U.  Ih-eeport 

32.1 

1.31,200,000 

2,400,000' 

98.500,000 

90 

1.5 

.36-48 

L.  Freeport 

.32.6 

124,600,000 

7,400,000 

90,000,000 

90 

15 

24,62 

1,.  Kittanning 

19.0 

47,000,000 

28,000,000 

70 

15 

28 

Pittsburgh  

8,2 

60,200,000 

36,000,000 

18, .500, 000 

90 

15 

62-102 

363,000,000 

45,800,000 

235,000,000 

JEFFERSON  COENTY 
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JEFFERSON  COUNTY 


By 

James  D.  Sisler 


INTKODUCTION 

•Teffersou  County  lies  in  the  Avestoru  part  of  reiiusylvania,  and  is 
bounded  on  the  north  l»y  Forest  and  Elk  counties,  on  the  east  by 
Clearfield  County,  on  the  south  by  Indiana  County,  and  on  the  west 
by  Armstrong  and  Clarion  counties. 

This  county  has  long  been  the  center  of  mining  in  the  northern 
part  of  the  main  bituminous  coal  field.  The  Iveyiioldsviile  liasiu  has 
produced  coal  for  many  years,  and  the  Freeport  coals  in  the  vicinity 
of  Puuxsutawuey  have  been  exploited  with  much  success  for  at 
least  twenty  years. 

The  principal  mining  areas  are  along  the  main  lines  of  the  Pitts- 
burgh and  Shawmut;  Bull'alo,  Rochester  and  Pittsburgh;  New  York 
Central;  and  Erie  railroads.  Itlost  of  the  coal  already  mined  out 
came  from  the  Freeport  beds.  Tlie  Kittauuiug  coals  are  under  co\er 
in  practically  all  the  southern  part  of  the  county  and  shafting  is 
necessary  to  reach  them.  The  future  production  from  Jefferson 
Count}'  Avill  be  from  these  beds  which  are  now  practically  undevel- 
oped. 


COAL  BEDS 

There  are  eleven  coal  beds  in  Jetfersou  Coiinty,  some  of  which  are 
only  a few  inches  thick;  Dvo  are  of  great  importance,  and  five 
others  are  locally  mineable.  The  Lower  Freeport  is  the  most  im- 
portant and  the  Lower  Kittanuiug  is  second.  The  Brookville,  Clar- 
ion, Middle  and  Upper  Kittauning,  and  Upper  Freeport  are  locally 
mineable. 

Mercer  coal.  This  bed,  Avhich  is  geologically  the  lowest  coal  in  the 
county,  may  have  some  future  value.  It  is  not  being  mined  at  the 
present  time. 

Brookville  coal.  This  bed  lying  at  the  ba.se  of  the  Allegheny  group, 
is  most  important  in  the  vicinity  of  Brookville,  its  type  locality. 
In  the  vicinity  of  Summerville  it  ranges  from  2 feet  8 inches  to 
5 feet  G inches.  At  other  localities  in  this  area  it  ranges  from  2 to  G 
feet  thick  but  is  never  entirely  clean.  The  lower  part  of  the  bed 
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is  usually  very  hiyh  in  sulphur.  The  Brookville  is  also  thick  iu  the 
eastern  part  of  the  county  hut  has  not  l)eeu  extensively  mined.  In 
the  vicinity  of  Keynohlsville  it  is  locally  3 feet  thick,  and  at  Falls 
Creek  it  has  a maximum  Uiickuess  of  4 feet  including  1 to  2 inches 
of  shale  near  the  middle.  The  Brookville  coal  is  deex)  iinder  cover  in 
most  of  the  southmai  ])art  of  the  county  and  drill  hole  records  show 
tliat  it  is  rarely  too  thin  to  he  mined  although  locally  it  contains 
sevei'al  hone  and  shale  jiartings. 

Loiccr  Kiftaniihif/  coaL  This  hed  is  important  in  most  localities  in 
Jefferson  County.  In  the  eastern  j^art  of  the  county  it  averages 
less  than  3 feet  thick.  In  the  vicinity  of  Pine  Creek  in  the  south- 
western x)art  of  the  county  it  locally  averages  3 feet  thick  and  is 
extensively  mined. 

Middle  Kift(nniing  coal.  This  hed  is  mined  and  used  exclusively 
for  domestic  fuel.  Its  thickness  and  quality  are  extremely  variable. 
It  is  thickest  and  best  iu  I^iiion  Township,  where  it  averages  2 feet 
1!  inches  thick,  with  a maximum  thickness  of  3 feet  G inches.  The 
Middle  Kittanning  is  locally  2 to  4 feet  thick  in  Warsaw  and  Wash- 
ington townships.  The  coal  is  clean,  without  x)artiugs,  and  has  ex- 
cellent quality. 

Upper  Kitfcniniufi  coal.  This  hed  is  generally  thin  and  unimport- 
ant in  Jefferson  County.  Locally  it  is  thick  enough  to  he  mined 
profltahly.  On  Pine  Creek  the  coal  has  a maximum  thickness  of  2 
feet  9 inches.  In  Union  Townshix),  near  Corsica,  it  ranges  from  2 feet 
G inches  to  3 feet  thick,  and  is  mined  for  local  fuel.  The  bed  is 
thin  and  unim])ortant  in  the  northeastern  ])art  of  the  county,  and  is 
deep  under  cover  in  the  eastern  and  .southeastern  townshijis  where 
little  is  known  of  its  value  and  quality. 

Lower  Freeport  coal.  This  hed  is  the  most  imxiortaut  in  the  county. 
iMore  coal  has  been  mined  from  this  hed  than  all  the  rest  of  the  beds 
combined.  This  ])roduction  came  from  twelve  townshix)s,  Winslow 
and  Henderson  being  the  priucix»al  producers.  It  was  the  first  bed 
mined  in  Jefferson  ('ounty  and  is  now  approaching  exhaustion  in  the 
Keynohlsville  basin.  The  Lower  Freepoi't  is  of  mineable  thickness  in 
every  townshix)  in  Jefferson  County  where  it  has  not  been  eroded. 
Its  greatest  thickness  is  in  Henderson  Townshij)  between  Big  Run- 
and  Desire.  Here  the  bed  is  locally  over  13  feet  thick  including  2 
feet  of  shale  neai*  the  top  of  the  bed.  The  usual  thickness  of  the  bed 
is  a])X)roximately  4 feet,  and  it  has  no  partings  or  binders  in  most 
localities.  An  excepvion  to  this  rule  is  iu  McCalimmt  Township 
where  a bony  ])arting,  averaging  2 inches  thick,  is  xmesent  practically 
everywhere  2 feet  above  the  bottom. 

Upper  Freeport  ('oal.  This  bed  is  veiy  irregular  in  thickness  and 
variable  in  quality.  It  is  locally  a fine  bed  of  good  coal.  It  is 
mined  at  several  ])laces  on  Pine  Creek  and  in  the  southeastern  town- 


.T  E F E E E S O X C ( ) U XT  Y 


100 


shijis  of  the  coiinty,  wlu-re  it  i-ati^es  fi'oin  2 fe(‘t  S inches  to  -1  feet 
0 inches  thick.  In  1 leiuh'i-son.  ]Mc( 'alinont . ()]i\(‘i-,  and  Ringgold 
townshi])s  the  T"])p(‘r  Fi-ee])ort  coal  ranges  from  12  inches  to  o feet 
thick,  averaging  less  than  2 feet.  The  Fi)i)er  Fie(‘])ort  coal  is  now 
being  mined  extensively  in  Washington  and  Snyiha-  townships  in 
the  ('oal  (lien,  Brock wayville,  and  ('renshaw  districts.  The  Lower 
Freeport  has  been  jtractically  Avorked  ont  in  these  districts  and  the 
Fpjier  Freeport  has  taken  its  place  as  a ])rodncer.  It  averages  abotit 
2 feet  •)  inches  thick,  is  fairly  clean,  hut  is  high  in  snli>hnr. 


COAL  BESOFRCES 

The  following  tables  give  the  estimated  (piantity  of  coal  in  the 
original  dei)osit,  (piantity  of  coal  mined  ont  and  lost,  and  <piantity 
recoverable  in  each  townshi{i.  The  tables  also  givi*  the  Avorkable 
area  of  each  coal  b(*d  in  each  toAvnshij).  Another  table  summarizes 
the  coal  resources  by  beds  in  delferson  County. 

The  data  on  some  of  the  beds  in  certain  foAvnshi])s  are  very  meager, 
and  the  Avriter  Avas  m'cessa'rily  forced  to  generalize  the  tignres  some- 
Avhat.  As  more  data  are  collected  the  estimates  may  be  changed. 
IIoAvever,  the  total  (piantity  of  coal  recoverable  in  each  townshij*  is 
very  reliable. 

WinsloAV  ToAvnship  has  the  largest  (piantity  of  recoverable  coal, 
Snyder  is  second,  and  Bell  is  third. 

The  largest  (jiiantity  of  recoverable  coal  is  in  the  Brookville  bed, 
the  LoAver  Kittanning  is  second,  and  the  Loavcw  Freeport  is  third. 
The  largest  Avorkable  arcm  of  coal  is  in  the  LoAver  Kittanning,  BroiAk- 
ville  is  second,  and  the  LoAver  Freeport  is  third. 


Vodl  rc.S'onrec.s-  in  Jefferson  Coioiti) 


Bed 

OiTj'Inal  deposit 

Alined  out  and  lost 

Kecoverable 

U.  Vreeport  - - 

L.  Fi-eeport  - — 

3.56.800.000 

001.900.000 

273.500.000 

101.400.000 
000,000,000 

1,002,300,1)00 

52,500,000 

185,100,000 

217.000. 000 

321.400.000 
172,(MO,OTO 

268.000. 000 

448.100.000 

700.700.000 

11.  Kittaunins  - ---  - — 

L.  Kittanning  - — 

Brookville  — 

2,800,000 

15.300.000 

23.700.000 

Total  

3,.334,';00,000 

279,400,000 

2,123,400,000 

Summary  of  recoverahle  coal  in  Jefferson  County 


110 


COAL  RESOURCES  OF  PENNSYLVANIA 


O 

P* 


ooo  o 
o o o o 
o o o o 


© © 
© © 
o © 


o 

p. 


t'-  I 


to 

a 

a 

a 


& 


s 


bo 

q 

p 

q 


©o© 

©©O 
iH  CO  CO 


IS 


bQ 

q 

*q 

q 


^4 


sssssss 

l>  © (M  C'J  CO  lo 


>©©©©©00 

5©©0©0©© 

>C>00©©0© 

>©  ©©o©©o 
b>o©©©o©© 

iC^tMOCOTji©© 


> 

o 

o 


© © ©©  o 

© © © < 

000c 


©O': 

©©< 
© © c 
uo  c 

c 


o © © © © © 

So  ^ © © C© 
© o o © 

<©©<©©'©© 

S S S SS  §1 


w I c:  ' ' 

f-*  ■ q ■ o 

— ' Oj  f . ^ 


2 
5-.  ® 

S to 


p q 


o fcfl 


Sw^SnSco—^.Soo.SocS^tSiCO 

nnOHcSWMBOPHfMPMPnKCScct^CippifH 


JEFFEKSON  county 


111 


Coal  IX’ sour  CCS  in  Jefferson  Counfi/  hi/  toicus]i  ips 


AVork- 

! 

1 able 

Per  cent  'Jliick- 

Bed  1 .Area 

Original  Mined  out  i Recoverable 

Recover-  ness 

(sq.  mi.) 

deposit  and  lost 

able  (inches) 

Beaver  'Bownship 

Area 

31.70  square  ndlc.s 

14 

2 

65,200,000 

5,800,000 

8,000,000 

500,01.10 

40,0<X),000 

3,700,000 

70 

70 

48 

I,.  Kittanning  . . . 

IG 

71,000,000 

8,500,000 

43,700,000 

Boll  'J’owiisliip  Aroa  1!>.4  sniiare  milps. 


BrooVville  _ , 

T,  . Kittanning  _ . 

M.  Kittanning  

U.  Kittanning  

L.  Freeport  — 

U.  Freeport  

8.0 

18.8 

12.5 

12.5 

12.5 

12.5 

14.000. 000 

52.900.000 

24.800.000 
25,5)00,000 

40.000. 000 

36.400.000 

1,000,000 

500,000 

8,400,000 

34.600.000 

14.600.000 

15.300.000 

29.300.000 

26.100.000 

1 

18 

29 

20 

21 

33 

SO 

76.8 

193,100,000 

1,500,000 

127,300,000 

Clover  Townsliip  Area  17.00  .square  miles 


Brookville  

L.  Kittanning  . 

M.  Kittanning  _ 

10 

0 

1 

46,600,000 

5.800.000 

2.900.000 

5,ono,ooo 

500,000 

30,800,000 

3,700,000 

2,000,000 

75 

70 

70 

48 

so 

30 

13 

55,300,000 

5,500,000 

36,500,000 

Eldred  Township  Area  46.4  square  miles 


1 

1 

1 

Brookville  

25 

77,600,000 

500,000 

50,100,000 

65 

32 

Gaskin  Town.ship  Area  21.5  square  mile.s 


Brookville  

T, .  Kittanning  

M.  Kittanning  

U.  Kittanning  . _ . 

L.  Freeport  

U.  Freeport  

7.8 

18.7 

8 

4.5 

8 

8 

14.400.000 

4.3.460.000 

15.500.000 
7,700,000 

19.400.000 
23,. 300,000 

8,000,000 

10,000,000 

8,600,000 

.30,400,000 

9,.300,000 

4.600.000 

9.700.000 
10,600,000 

60 

70 

60 

60 

85 

80 

19 

24 

20 
18 

25 
31 

55 

123,700,000 

18,000,000 

73,200,000 

Hendepson  Township  Area  20.48  square  miles 


K.  Kittanning  _ 

K.  Freeport  

U.  Freeport  

20 

19 

15 

34.900.000 
9,200,000 

49.500.000 

5.000. 000 

6.000. 000 

22.700.000 
4,700,000 

30.500.000 

65 

S5 

70 

18 

19 

34 

54 

93,600,000 

11,000,000 

57,900,000 
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CoaJ  resources  in  Jefferson  Countij  Inj  totvnships — Continued 


Bed 

Work- 
able 
Area 
(sq.  mi.) 

Original 

deposit 

Mined  out 
and  lost 

liecoverable 

Per  cent 
Recover- 
able 

Thick- 
ness 
( inches) 

Knox  Township 

Area  31  square  miles 

Brookville  

20 

69,800,000 

2,000,000 

44,000,000 

65 

36 

L.  Kittanning  

16 

27,000,000 

300,000 

10,600,000 

60 

18 

M.  Kittanning  

12 

27,900,000 

1,000,000 

16,100,000 

60 

24 

I..  Freeport  - 

6 

.31,400,000 

100,000 

21,900,000 

70 

54 

U.  Freeport  

3 

17,500,000 

500,000 

13,600,000 

80 

60 

Total  - - 

57 

174,500,000 

3,900,000 

112,200,000 

McCalmont  Township 

Area  25.8  square  miles 

L.  Kittanning:  

22 

51,000,000 

33,200,000 

65 

24 

20 

401,600,000 

31,300,000 

65 

‘‘u 

18 

41,’900’000 

27,200,000 

65 

24 

L.  Freeport  

14 

81, .500,000 

15,000,000 

515,200,000 

80 

60 

U.  Freeport  

10 

20,100,000 

8,000,000 

14,800,000 

70 

30 

Total  

84 

250,1003000 

23,000,000 

159,700,000 

Oliver  TownsliiiJ  Area  ®.6S  square  iniJes 


Brookville  

J,.  Kittanning  - - 

M.  Kittanning  - 

L.  Freeport  — 

27 

18 

10 

2 

62.900.000 

41.900.000 

23.300.000 

11.600.000 

1,000,000 

200,000 

500,000 

500,000 

40.200.000 

29.200.000 

14.800.000 
9,400,000 

65 

70 

65 

85 

24 

24 

24 

60 

57 

139,700,000 

2,200,000 

03,600,000 

Perry  Township  Area  28.88  square  miles 


I. . Kittanning 

0.  Kittanning  . 

K.  Freeport  _ 

U.  Freeport  - 

25 

20 

15 

11 

43,(00,000 

34,9(K),000 

52,400,000 

45,000,000 

15,000,000 

8,000,000 

28.300.000 

20.900.000 

26.200.000 
25,900,000 

65 

60 

70 

70 

18 

18 

36 

42 

Total  - - ■— 

71 

175,900,000 

23,000,000 

101,300,000 

Pine  Creek  TownBliip  Area  29.2  square  miles 


Brookville  - 

L.  Kittanning  

M.  Kittanning  

12 

5 

2 

69.800.000 

11.600.000 
7,000,000 

1,000,000 

44,700,000 

7.500.000 

4.900.000 

65 

65 

70 

36 

24 

36 

19 

88,400,000 

1,000,000 

57,100,000 

Polk  Township  Area  85.2  square  miles 


Brookville  

j 

20 

58,200,000 

500,000 

37,500,000 

65 

30 
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Cowl  resources  in  Jefferson  Conniij  by  toirnships — Co)iilnne<l 


Bed 

Work- 
able 
Area 
(sq.  mi.) 

Original 

deposit 

Mined  out 
and  lost 

Kocovorablo 

Per  cent 
Rei'over- 
able 

TIliek- 

ness 

(iuelies) 

Porter  Township 

Area 

19.68  square  miles 

Brookville  

I'y 

43,700, (KH» 

1.000,000 

20,000,000 

70 

30 

L.  Kittanniug  

12 

27,{KX),OUO 

6,000,000 

14,200,000 

6.'') 

24 

10 

2o.3(X),(M)0 

15,100.000 

24 

6 

10, 500, (KM) 

(),800,(100 

00 

18 

L.  Freeport  

s 

40,(>i)0,00() 

800.  U(H) 

84. 7(  HI,  000 

75 

60 

U.  Freeport  

6 

17,500,000 

4.ooo,(m:)o 

0,. 500,000 

70 

30 

ltitl,.500,000 

11,300,000 

100,700,000 

Ringgold  Township 

Area 

20.36  square  miles 

• 

L.  jKittanning: — — 

16 

4b',(KX>.nOO 

5,01)0,000 

27,000.000 

63 

30 

18 

30,800,(K)0 

10,700,000 

24 

10 

28,:?00,000 

15,100,000 

24 

I,.  Freeport  

8 

28,000,000 

200,000 

10,500’ 000 

70 

Sb. 

U.  Freeport  _ . 

6 

17,500,000 

7,000,000 

7,400,000 

70 

30 

Total  _ 

58 

145,700,000 

12,200,000 

88,700,000 

Rose  Townsliip  including  Broolcviile  Borough  Arcii  2il.24  square  'tuilrs 


Brookville  — . 

L.  Kittanning  . 

M.  Kittanning  . 

12 

8 

1 

84,000,000 
7,000,000 
3, 500,  (H 10 

1,000,000 

5(K),000 

700,000 

28,700,000 

4,200,0(M) 

2,0O0,0(.H) 

70 

65 

70 

30 

24 

36 

10 

45,400,000 

2,200,000 

2a',!X)0,ooo 

Snyder  Township 


Brookville  

20 

69,800,000 

L.  Kittanning  

10 

87.2fK).(KH) 

;M.  Kittanning  ...  

14 

42,10O,(H)O 

U.  Kittanning  _ 

12 

27,(;hK),00O 

L.  Freeport ...  . - 

8 

32,000, (1(H) 

U.  Freeport  

() 

17,. 500,  (K 10 

Total  

70 

227,100,001) 

Area  38.44  square  miles 


1 ,000,000 

47,200,000 

70 

36 

1,. 500,  IKK) 

23, 200, (MM.) 

65 

24 

20,500,000 

70 

24 

Iff, 700,000 

m 

24 

20,000,(KH) 

0,500,000 

75 

42 

4,000,000 

9,.500,0(K) 

70 

so 

2li, 500,000 

185,(100,000 

Union  Township  Area  18.4  square  miles 


Brookville  - 

I,.  Kittanning  . . 

13 

8 

5 

3 

27.  (>00,000 

28, :ioo,orH) 
14,;7>0,0(K> 

8,700,rH.M) 

1,000,000 

500,000 

17,500,000 
16,  (M 10, 000 
11,000,(K10 
6,000,000 

63 

70 

TO 

70 

24 

30 

30 

30 

Total  

28 

74,400,000 

1,500,000 

50,500,000 

Warsaw  Township 

Area  55  square  miles 

Brookville  

25 

87,300,000 

200,000 

61,000,000 

70 

86 

I,.  Kittanning  ...  . 

20 

4(>,(.K>o,ono 

800,  (K)0 

27,860,000 

60 

24 

M.  Kittanning  

5 

17,500,000 

300,600 

12,000,000 

70 

36 

Total  

50 

151,400.000 

800,000 

100,800,000 
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Coal  rcsowccH  in  Jefferson  County  hy  toimishi'ps — Continued 


Work- 

able 

Per  cent 

Thick- 

Bed 

Area 

Original 

Mined  out 

Recoverable 

Recover- 

ness 

(sq.  mi.) 

deposit 

and  lost 

able 

(inches) 

Washington  Township  Area  48. 8S  square  miles 


Brookville  

L.  Kittauning 

M.  liittanning 

U.  Rittanning  

B.  Pl’eeport  

U.  ITeeport  

35 

28 

24 

16 

10 

5 

122,200,000 

65.200.000 

69.800.000 

27.900.000 

40.600.000 

17.600.000 

1,000,000 

15,000,000 

3,000,000 

90.900.000 

42.400.000 

52.300.000 

18.100.000 

26.300.000 

10.200.000 

75 

65 

75 

65 

80 

70 

36 

24 

30 

18 

48 

36 

Total  — - - - 

118 

349,200,000 

19,000,000 

239,200,000 

Winslow  Township 


Area  47.9a  square  miles 


Brookville  - 

36 

138,000,000 

500,000 

120,200,000 

* 70 

30 

38 

88,50(1,000 

57, 500, QUO 

65 

24 

M.  Rittanning  

32 

55^ 900; 000 

300,000 

33,400,000 

60 

18 

U.  Kittaiining'  

05,200,000 

42,100,000 

05 

24 

R.  Preeport  

2ri 

139,700,000 

86,000,000 

43;800',000 

80 

60 

U.  ITeeport  

20 

68,200,000 

1,000,000 

40,000,000 

70 

30 

178 

545,500,000 

86,800,000 

343,300,000 

Young  Township  Area  17.50  fequare  miles 


L.  Kittanning  

L.  Preeport  

U.  Preeport  

15 

12 

8 

34.900.000 

62.900.000 

27.800.000 

20,000,000 

500,000 

20.900.000 
34, 200 ,'000 

20.500.000 

60 

80 

75 

24 

54 

36 

Total  

35 

125,000,000 

20,500,000 

75,000,000 
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LAWRENCE  COUNTY 


By 

James  D.  Sisler 


1 NTRODUCTTON 

Lawrence  Connty  lies  in  the  Avestern  ])art  of  Pennsylvania  on  the 
western  edge  of  Ihe  main  hitnininons  coal  field.  In  this  region  all 
coal  beds,  except  those  in  flie  Allegheny  group  and  Pollsville  series, 
have  been  eroded.  In  general  the  coal  beds  of  this  comity  are  thin. 
Their  development  has  been  slow  because  of  the  proximity  of  thicker 
coal  beds  Avhich  can  be  mined  and  shipped  into  the  connty.  Prac- 
tically all  of  the  coal  Avhich  has  been  mined  in  LaAvrence  Connty 
has  been  used  for  local  domestic  fuel.  Some  half  dozen  commercial 
mines  have  been  Avorking  in  this  county  for  several  years. 


COAL  BEDS 

The  coal  beds  of  the  Pottsville  series,  namely,  the  Qnakertown, 
LoAver  and  U]t]>er  Alercer  coals,  ai-e  of  very  little  commercial  im- 
portance in  the  connty.  The  Mercer  coal  has  the  largest  resource  and 
none  of  it  has  been  mined. 

Brookvillc  coal.  This  bed  is  at  the  base  of  the  Allegheny  group, 
is  entirely  absent  in  some  localities,  but  has  been  mined  in  the  north- 
ern part  of  the  connty  Avhere  it  is  locally  M feet  0 inches  to  4 feet 
thick,  with  a bone  or  parting  a feAV  inches  from  the  top. 

Clarion,  coal.  This  bed  is  i-arely  of  mineable  iliickness  in  the  connty. 
It  is  locally  is  inches  thick,  bnt  averages  about  0 inches.  It  has 
not  been  inclnded  in  the  calcnlation  of  the  coal  resources. 

Kiitanning  coals.  The  correlation  of  the  Kittanning  group  of 
coals  in  LaAvrence  Connty  is  nncertain.  Tavo  of  these  coals,  the  LoAvei- 
and  Lt])per  Kittanning,  are  thin  and  nninpmrtant.  A third,  locally 
knoAvn  as  the  Darlington,  and  tentatively  correlated  as  the  Middle 
Kittanning,  is  the  nnjst  important  bed  in  the  connty.  It  is  mined 
commercially  at  ap])roxiniately  three  localities  in  the  connty.  The 
coal  is  used  locally  for  Itnrning  lime,  and  under  the  boilers  of  cement 
mannfactnring  plants.  The  Darlington  has  its  greatest  commercial 
valne  in  Big  Beaver  ToAvnshi])  Avhcre  it  is  persistently  2 feet  4 inches 
to  2 feet  lb  inches  thick.  It  is  mimsl  locally  in  numerous  olher  town- 
ships. 


IIG 


COAL  RES01:RCES  OF  PENNSYLVANIA 


The  occurrence  of  the  Lower  and  Ui)per  Freeport  coals  is  re- 
stricted to  a few  hilltops  in  Laui-ence  County.  Their  value  consists 
cliietly  of  supplies  of  local  fuel.  In  some  localities  these  beds  have 
l)een  entirely  exhausted. 


COAL  KESOUKCES 

More  data  must  be  available  before  a very  accurate  estimate  of 
coal  resoui-ces  of  Lawrence  t'ounty  can  be  made.  The  following  esti- 
mates ai-e  conservative,  but  tliey  may  be  erroneous  in  some  localities. 
Until  more  delinite  information  is  available  this  estimate  will  suffice. 


(Joal  resources  in  Lawrence  Commit] 


Bvd 

Original  deposit 

Mined  out  and  lost 

Kecoverable 

Cypei'  Freeport  . --  - . . 

Lower  FYeeport  - 
Middle  Kittuiining-  - - - 

Jjower  Kitt;uinii]g  — 

i.rooKville  _ - - - 

15,010,000 

iy,ot>o,ooo 

241,!i02,000 

004.027.000 

314.815.000 
111,753,000' 

1.250.000 

1.400.000 

3.72.5.000 

3.570.000 
0,400,000 

7,179,000 

8,;495,OOJ 

119.531.000 
149,975,(X)0 

154.242.000 
44,698,000 

Total  --  . - — 

1,007,860,000 

10,445,000 

484,020,000 

^uininar/j  of  recoverable  coal  in  La  wrence  County 


Townslii]) 

Mercer 

Lrookville 

Isig  Leaver  _ 

1,872,000 

7,735,000 

ilieliory 

8,878,000 

Little  Leaver  __ 

3,402,000 

Mahoning 

2,304,000 

6,, 552, 009 

Neshannock  

5,745,009 

5,300,000 

Xorth  Leaver 

1,U80,0(X> 

21,6;;5,600 

Perry 

3,090,000 

12,035,000 

Plain  drove 

11,246,000 

Pulaski  

3,095,000 

1,215,000 

Seott  - . 

2,2;H,0«0 

11,216,000 

Shenango  __ 

l,5n,(XK) 

14,466,000 

Sliiint  ry  Kot'ic  __ 

3,744,000 

17,r>70,(;00 

Taylor  -- 

864,  (XK) 

3,575,1.00 

Lii.on  - - — - 

l,(i:)5,000 

4,o:a,ooo 

Wayne.  - 

2,212,a)0 

G,OT>5,(jOO 

Wa.sliington  

1,360',  000 

9,200,000 

Wilmington  

5,472,000 

378-,  (.00 

Total 

44,698,000 

l;34,24:i,C00 

Lower 

Kittanning 

Middle 

Kittanning 

Lower 

F’reeport 

Upper 

Freeport 

8.733.000 

5.114.000 

25.365.000 
21,969,000' 
2,024,009 

20,834,009 

12,4<a,000 

13.324.000 

S, 988, COO 
3,2„3,000 

16.025.000 
2,218,000 

864,000 

20.225.000 

11.696.000 
13,066,666 

3,992,000 

2,819,060 

355,000 

572,000 

32,000 

3,931,000 

83,000 

3,611,000 

1 O’,  250,000 
12,802,000’ 
2l,020,(X)0 
485,  (X)0 
1,0,^9,000 

3.611.000 

8.981.000 
310,000 

5.782.000 

6.929.000 
17,788,000 

611,090 

787,000 

2.112.000 
8,748,000 

99,000 

85,000 

94, COO 

149,975,000 

119,531,000 

8,. 395,000 

7,179,000 
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(Joal  rcsource.s  in 

Ldirfciicc  ('onnijj 

hjj  ioiciishi pH 

Mined 

l er  cent 

Thick- 

Bed 

Area 

Uriginal 

out 

lieeuvirabie 

recover- 

ness 

(Sq.  Mi.; 

tieposil 

anu  lost 

aide 

tinelies; 

Big  Beaver  Township 

Area 

14. SS  square  miles 

Mercer  . -- 

2M 

4,(,S.,COO 

000 

40 

30 

Brooiiville  _ - 

G.l 

lG,4iG,UlK> 

1,000,0.0 

V , q-op.uu 

50 

30 

L.  Aittanning  . . 

0.2 

16,21(i,Goa 

750,0'A> 

3,733,000 

50 

23 

U.  Aittaiiniiig  _ , _ ___ 

Ib,o,G,UG0 

0 0,000 

50 

14 

L.  JiT-cepoiT  _ ^ . 

O.'Z 

‘>,<.34, (.00 

3^0,000 

3,002,000 

i>0 

1, 

U.  Brieport  - _ _ „ . 

'd.l 

G,l;j6,tH.O 

500,000 

3,310,000 

50 

i2 

73,7G'4,(X)0 

3,050,000 

:j4,13i>,UO0 

1 

Hickory  Township 

Area 

1G.S2  situare  mil.  s 

AlerctT  --  

3.1 

5,0''2,U()U 

2, 003, (.00 

40 

Brookviile  - — 

G.3 

17,35G,(J()0 

100,000 

3,373,000 

50 

32 

L.  Aittanniiig  _ 

G.l 

11,520,000 

ll  0,0(K> 

5,7i-t,t)«J 

50 

3l 

M.  Kittaimiug---  - 

G,  /3G,0()0 

200,000 

103,000 

50 

2ti 

Total  - 

41.193,(.K)0 

400,000 

Little  Beaver  Township  Area  square  miles 


Mercer  __  _ 

4.5 

8,505,000 

3,402,00  1 

40 

21 

Jtrookville  . . _ _ 

0.5 

25,0. 5,0.  ;0 

5(.;o,ooj 

12^^82, tO.i 

50 

30 

L.  Kittanniiig  - . 

13.0 

51,030,030 

300,000 

2:j,3G5,0...O 

50 

30 

M.  Kittanniiig  __  - 

17.1 

33,S53,0(;0 

G(jO,000 

l!),G25,00'.^ 

50 

• •> 

L.  Freeport  ... 

.5 

310,000 

i (.>0,030 

3.55,000 

50 

13 

L.  lireeport  . — 

.5 

1,345,000 

200,000 

5i2,(/(.() 

50 

21 

Total - - - - 

121,213,000 

1,700,000 

uS, 90 1,003 

Mahoning  Township 

x\rea 

24. S4  .square  milLS 

Mercer  - _ 

3.2 

5,700,000 

9:  3iu  rna 

Brookville  . . . 

5.2 

l:’>,  104,000 

23 

L.  Kittaiininjj  „ . _ , 

3.1 

0,133,000 

20ij',()0i) 

2,i.(i;),u,  0 

50 

22 

M.  Kittanning  . ...  __ 

2.1 

4,53G,00<J 

1()3,04J0 

2,213,(X>.> 

50 

34 

Total  - 

30, 533',  000 

30O,(;(.j0 

14,013,000 

Neshannoek  Township 

Area 

17.28  .square  miles 

Afercpr 

14, 304:,  000 

5,745,000 

40 

Brookville  . 

4.0 

IG.SOCt.tWO 

20:>,ooo 

5,3:0,000 

.w 

30 

L.  Kittanning  

2.1 

4,140,000 

10(1,000 

2,024,000 

50 

*'2 

M.  Kittanning  . — .. 

.8 

1,728,  two 

3<>4,(:0() 

no 

24 

Total  

31,041,000 

300,000 

13,9;‘!3,000 

North  Beaver  Township 

Area 

44.40  square  mile.s 

1.5 

2,700,000 

1,080,000 

40 

20 

30 

Brookville  . — - — - 

10. 1 

43,470,000 

200,000 

21, 035; 000 

50 

L.  Kittanning  

22.1 

41,70,0,000 

1(:0,1X)0 

20,.S14,000 

.50 

21 

M.  Kittanning — 

18.2 

40,950,000 

400,  (X)0 

20, 225,000 

50 

25 

L.  Freeport  ..  ..  -.  . 

.1 

102,  («0 

100,003 

32,000 

50 

13 

U.  Freepiort  ... 

.1 

210,000 

50,000 

8:1,000 

59 

24 

129,207,000 

850,000 

03,SS9,0:iO 
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Coal  resources  in  Laicrcncc  County  hy  townships — Continued 


1 

Mined 

Per  cent 

Thick- 

Bed 

Area  Original 

out 

Recoverable  recover- 

ness 

(Sq.  Mi.)  deposit 

and  lost 

I able 

(inches) 

Perry  Townsliip  Area  20.40  square  miles 


Mftrcpr 

4.3 

7,740,000 

4 

3,096,000 

40 

20 

Brookville  

9.1 

24 ; 570, 000 

500,000 

12;035|000 

50 

30 

L.  Kittanning 

13.6 

26,928,000 

1,000,000 

12,464,000 

50 

22 

M.  Kittanning  

11.2 

24,192,000 

800,000 

11,696,000 

50 

24 

L.  Freeport 

5.1 

8,262,000 

400,000 

3,931,000 

50 

IS 

U.  Freeport  — - - 

3.9 

7,722,000 

500,000 

3,611,000 

50 

22 

Total 

99,414,000 

3,200,000 

40,833,000 

Plain  Grove  Township  Area  10.48  square  miles 


Mercer  

Brookville  

L.  Kittanning  _ 

M.  Kittanning  

4.2 

9.1 

14.1 

12.1 

7,.560,000 

22.932.000 

26.049.000 

26.136.000 

500,000 

3,024,000 

11^216,000 

13,.324,00;) 

13,066,000 

40 

50 

50 

50 

20 

28 

21 

24 

83,217,000 

500,000 

40,630,000 

Pulaski  Township  Area  31.24  square  miles 


4.3 

.9 

7.740.000 

2.430.000 

3,000,000 

1,215,000 

40 

50 

20 

30 

10,170,000 

4,311,000 

Scott  Township 

Area 

20.16  square  miles 

3.1 

5,580,000 

2,232,000 

40 

20 

Brookville  — 

9.1 

22,932,000 

500,000 

11,216,000 

50 

28 

L.  Kittanning  _ 

10.9 

20,(i01,000 

100,000 

10,250,000 

50 

21 

M.  Kittanning 

7.2 

11,064,000 

100.000 

5,782,000 

50 

18 

00,777,000 

700,000 

29,480,000 

Shenango  Township  Area  27.92  square  miles 


Mercer  

Brookville  

L.  Kittanning 

M.  Kittanning  - 

2.1 

11.2 

11.9 

7.1 

3,780,000 

29.232.000 

25.704.000 

14.058.000 

300.000 

100.000 
200,000 

1.511.000 

14.466.000 

12.802.000 

6.929.000 

40 

50 

50 

50 

20 

29 

24 

22 

72,774,000 

600,000 

35,708,000 

Slippery  Rock  Township  Area  30.32  square  miles 


5.2 

13.2 

19.2 
16.1 

9,360,000 

35.640.000 

42.240.000 

34.776.000 

3,744,000 

17.570.000 

21.020.000 
17,788,000 

40 

50 

50 

50 

20 

30 

22 

24 

Brookville  

B.  Kittanning  ..  

M.  Kittanning 

500.000 

200.000 
200,000 

122,016,000 

900,000 

60,122,000 

LAWRENCE  COUNTY 


119 


Coal  resources  in  Lawrence  County  by  townships — Continued 


; 

Mined 

1 

Per  cent 

Thick- 

Be<l 

Area  | Original 

out 

Recoverable  recover- 

ness 

(Sq.  Mi.)|  deposit 

and  lost 

able 

(inches) 

Taylor  Township  Area  5.40  square  inilc.s 


Mercer  

BrookviUe  — - 

L.  Kittanning  

M.  Kittanning  

1.2 

2.5 

.5 

.3 

2,160,000 

7,250,000 

080,000 

648,000 

100,000 

20,000 

25,000 

864.000 
3,575,000 

485.000 

311.000 

40 

50 

50 

50 

20 

2“) 

22 

24 

T’nt.st] 

11,048,000 

145,000 

5,235,000 

Union  Township 


Area  16.48  square  miles 


2.3 

3.4 

.7 

4.140.000 

8.568.000 

2.178.000 

1.575.000 

1.656.000 
4,0.34,000 

1.080.000 
787,000 

40 

50 

50 

50 

20 

28 

22 

25 

BrookviUe  

L.  Kittanning  

M.  Kittanning  

500,060 

16,461,000 

500,000 

7,566,000 

Wayne  Township 


Area  16.76  square  miles 


Mercer  

BrookviUe  

L.  Kittanning  

M.  Kittanning  

L.  Freeport 

U.  Freeport  

3.1 
5.3 
3.9 

2.1 

.1 

.1 

5.580.000 
14,310,000 

7.722.000 

4.725.000 

171.000 

189.000 

1,000,000 

500,000 

500,000 

2.232.000 
6, 6,5  >,000 

3.611.000 

2.112.000 

85.000 

94.000 

40 

60 

50 

50 

50 

50 

20 

30 

S 

25 

19 

21 

Tnf  fll 

32,697,000 

2,000,000 

14,789,000 

Washington  Township  Area  16.32  square  miles 


Mercer  _ 

BrookviUe  

B.  Kittanning  

M.  Kittanning  

2.1 

7.0 
9.7 

8.1 

18,000,IX)0 

15.165.000 

17.406.000 

noo,oon 

200,000 

1.360.000 

9.200.000 

8.081.000 
8,748,000 

40 

50 

.50 

50 

18 

30 

21 

24 

57,961,000 

700,000 

28,289,000 

Wilmington  Township 


Area  21. .32  square  miles 


Mercer  

BrookviUe  - - 

L.  Kittanning  

M.  Kittanning  

7.6 

.3 

.3 

.1 

13,080,000 

756.000 

021.000 
198,000 

5,472,000 

378.000 

310.000 
90,000 

40 

.50 

50 

50 

20 

28 

22 

15,255,000 

6,2,59,000 

120 


COAL  RESOURCES  OF  PENNSYLVANIA 


LYCOMING  COUNTY 


By 

James  D.  Sisler 


. INTKODUCTION 

Tlie  coal  hearing  rorks  of  Lycoming  County  are  confined  to  Little 
Pine  Creek  liasin  in  T’ine  and  McHenry  townships,  and  the  Mclntyi-e 
basin  in  AIcTntyre  and  McXett  townships.  These  l)asins  are  small, 
canoe-sliaped  depressions,  which  are  evidently  jiarts  of  a syncline 
crossing  the  county  in  a general  northeast-southwest  direction. 


COAL  BEDS 

The  coal  beds  of  Lycoming  County  have  not  been  definitely  cor- 
related with  those  in  the  main  bitnminons  coal  field,  but  it  is  ])rob- 
able  that  the  existing  correlations  are  correct.  The  Pottsville  series 
contains  no  coal  beds  which  are  merchantable  at  present. 

BrooJcnille  coal.  This  bed  lies  a few  feet  above  the  Johnson  Run 
sandstone  and  is,  in  most  localities,  thick  and  impure.  It  has  been 
mined  in  a few  places  for  local  fuel. 

Loirer  Kitfanning  coal.  This  bed  in  the  Allegheny  group  is  the 
only  b(*d  which  has  been  worked  extensively  for  shipping  coal.  The 
LoAver  Kittanning  coal  is  the  most  important  lied  in  Lycoming 
County.  It  is  locally  known  as  the  Rig  Bed,  and  has  been  mined  at 
many  jilaces.  None  of  these  mines  are  large.  In  the  Little  Pine 
Creek  basin  the  LoAver  Kittanning  averages  from  8 to  7 feet  thick, 
and  is  generally  divided  into  three  benches  by  shale  partings  rang- 
ing from  3 to  18  inches  thick.  In  the  Mclntyre-Ralston  basin  the 
bed  ranges  from  2 to  8 feet  thick,  including  1 to  5 inches  of  partings 
near  the  bottom.  This  bed  is  the  source  of  the  coal  from  Ralston 
Avhich  has  been  mined  for  a great  many  years.  The  coal  is  a semi- 
bitnminons  steam  coal  of  fair  quality,  low  in  sulphur  but  rather 
high  in  ash. 

Middle  Kitfanning  coal.  This  bed,  lying  about  20  feet  above  the 
LoAver  Kittanning,  ranges  from  1 to  7 feet  thick.  It  contains  nnmer- 
ons  bands  of  material  high  in  ash.  It  is  not  being  mined  commer- 
cially and  has  not  been  included  in  the  calculation  of  coal  resources. 


LYCOMINC  ('orXTY 
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Upper  Kittdiining  coal.  This  bed  lying  appi'uxinnilcly  T)!)  feet  above 
the  Lower  Kittaniiing,  is  thick,  hut  is  extremely  iin])ui’e.  It  also 
has  not  been  mined  and  is  not  counted  as  a resource  for  fulure  us(‘. 

Lower  Freepori  coal.  This  bed,  lying  from  8d  to  !J0  feet  below  the 
Upper  Freeport,  ranges  from  b to  If  feet  thick,  but  it  is  entirely 
worthless  because  of  its  numerous  bone  and  shale  partings. 

Upper  Freeport  coal.  This  bed,  at  the  top  of  the  Allegheny  group, 
is  important  in  the  iMcIntyre-I’alston  basin,  where  it  ranges  from  2 
to  7 feet  thick.  It  is  gxmerally  divided  by  one  or  more  thick  shale 
partings,  into  two  or  three  benches,  the  merchantabh'  coal  averaging 
less  than  d feet  thick.  In  one  locality  near  the  center  of  the  basin 
the  coal  is  7 feet  thick,  and  is  very  clean. 


COAL  LESOUKCKS 

Lack  of  detailed  information  has  made  it  im])ossible  to  sejiarate 
the  coal  resources  of  Lycoming  County  into  townshi]>s.  It  is  also 
impossible  to  determine  the  exact  tonnage  mined  out,  from  each  bed. 
A fairly  accurate  approximation  of  the  coal  tonnage  in  this  county  is 
as  follows: 


Coal  resourceti  in  Lijcoiiii)i(j  Coairti/ 

Original  deposit  72, 00(1, 0(10 

Mined  out  and  lost 7,000,000 

Recoverable 40,000,000 

The  Upper  Freeport  bed  originally  contained  8,000,000  tons,  the 
Middle  Kittanning  20,000,000  tons,  and  the  Lower  Kittanning 
44,000,000  tons. 

The  Upper  Freeport  contains  b million  tons  of  reserve  coal,  the 
Middle  Kittanning  lb, 000,000,  and  the  Lower  Kittanning  20,000,000 
tons. 
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COAL  RESOURCES  OF  PENNSYLVANIA 


MERCER  COUNTY 


By 

James  D.  Sisler 


INTRODUCTION 

Mercer  County  is  the  only  county  in  Pennsylvania  wherein  Potts- 
ville  coals  have  been  mined  on  a commercial  scale.  The  Sharon 
coal  was  mined  and  practically  exhausted  more  than  50  years  ago. 
A considerable  tonnage  of  this  coal  remains  in  large  pillars  and  in 
areas  too  thin  to  be  mined  profitably  in  those  days.  Some  of  this 
coal  may  be  recovered. 

All  of  the  coal  of  Mercer  County  is  in  its  southeastern  third.  Com- 
mercial mining  is  small.  Very  little  prospecting  has  been  done  in 
the  last  twenty  years  and  information  concerning  the  coal  beds  is 
meager.  The  geology  of  the  county  has  not  been  mapped  in  detail, 
and  because  of  the  lack  of  definite  information,  no  attempt  was 
made  to  calculate  the  resources  by  townships. 


COAL  BEDS 

There  are  seven  workable  beds  in  the  county  and  several  other 
thin  and  unimportant  ones.  The  Brookville  (Pardoe)  coal  is  the 
only  important  bed  remaining,  the  others  having  been  mined  out, 
or  mutilated  by  inferior  mining  methods  in  the  past. 

Sharon  coal.  This  bed  was  at  one  time  highly  valued  for  steam 
and  domestic  fuel,  and  in  firing  blast  furnaces.  The  bed  ranges 
from  a few  inches  to  5 feet  thick,  and  averages  about  four  feet. 

Qimhertown  coal.  This  bed  is  persistent  in  Mercer  County,  but 
nowhere  is  as  thick  or  as  pure  as  the  Sharon  coal.  It  is  too  thin  to 
be  mined  on  a commercial  scale,  but  it  has  been  opened  for  domestic 
use  in  a few  localities.  It  has  not  been  included  in  the  calculation 
of  coal  resources. 

Lower  Mercer  coal.  This  bed  is  mined  almost  exclusively  for 
domestic  fuel.  Its  maximum  thickness  is  4 feet.  It,  however,  may 
have  future  value  as  a commercial  producer,  and  has  been  com- 
puted as  a resource. 

Brooliville  coal.  This  bed,  locally  known  as  the  Pardoe  coal,  is 
the  most  important  bed  in  Mercer  County.  All  the  large  mines  are 
working  this  bed,  and  practically  the  entire  production  of  the  county 
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comes  from  if.  The  coal  ranges  from  3 feet  G inches  to  4 feet  G 
inches  thick.  It  is  being  mined  in  Lake  Township  where  it  averages 
over  four  feet  thick. 

Lower  and  Middle  Kittanning  coals.  These  l)eds  are  so  small  in 
area  and  variable  in  thickness  that  they  have  little  value  except  for 
domestic  fuel. 


COAL  RESOURCES 

The  following  table  gives  the  coal  resources  of  Mercer  County. 

The  Middle  and  Lower  Kittanning  and  the  iMercer  coals  are 
50  per  cent  recoverable,  the  Sharon  40  per  cent,  and  the  Brookville 
60  per  cent. 

The  computation  of  the  coal  resources  in  the  Brookville  is  very 
accurate.  The  compulations  for  the  other  beds  are  less  reliable, 
because  of  the  lack  of  detailed  information. 


Suimnarg  of  coal  resources  in  Mercer  County 


Workable  area 

Bed 

Original  deposit 

Mined  out  and  lost 

Eecoverable 

tsq.  mi.) 

4,320,000 

2,160,000 

2 

12,960j000 

6,480,000 

4 

Brooiville  

180,000,000 

25,000,000 

93,000,000 

50 

Mercer  

194,400,000 

5,000,000 

99,7UO,0OO 

no 

Sharon  

108,000,000 

50,000,000 

23,200,000 

30 

499,680,000 

80,000,000 

224,540,000 

XX— 9 
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COAL  RESOURCES  OP  PENNSYLVANIA 


McKEAN  COUNTY 


By 

James  D.  Sisler 


INTRODUCTION 

McKean  Couiily  lies  in  the  extreme  northern  edge  of  the  main 
bituminous  coal  Held  of  Pennsylvania . The  Allegheny  group,  which 
contains  the  chief  coal  beds  in  the  main  held,  has  been  almost  en- 
tirely eroded  in  this  county.  A few  small  areas  of  the  two  coal 
beds  near  the  base  of  this  group  are  the  only  remnants  of  Allegheny 
coal  in  MeKean  County. 


COAL  BEDS 

The  Pottsville  series  contains  three  mineable  coal  beds  in  this 
county.  They  are  known  as  the  Alton  group  of  coals.  The  lower 
coal  is  thickest  in  the  eastern  part  of  the  county.  It  has  been  opened 
at  Hamlin,  Splint,  and  Lyman  Camp  mines,  where  it  averages  4 
feet  thick. 

The  middle  coal  is  generally  composed  of  two  to  four  benches 
separated  by  shale  partings.  It  has  been  mined  at  Alton  in  Lafayette 
Township,  where  it  ranges  from  4 to  8 feet  thick,  including  partings. 

The  upper  Alton  coal  ranges  from  2 feet  to  3 feet  6 inches  thick, 
and  is  generally  one  bench,  although  locally  the  bed  is  full  of  thin 
bone  partings.  The  coal  was  worked  many  years  ago  at  Buttsville, 
and  near  Clermont,  but  the  openings  have  now  fallen  shut. 

Tlie  Clermont  coal  has  been  mined  in  Sergeant  and  Norwich  town- 
ships, but  the  openings  are  now  abandoned.  The  bed  is  very  lenti- 
cular, ranging  from  18  inches  to  4 feet  thick.  The  coal  is  hard,  and 
brittle,  high  in  ash  and  sulphur,  and  is  nearly  40  per  cent  volatile 
matter.  Its  greatest  importance  as  a producer  was  between  1890 
and  1900,  when  it  was  mined  for  boiler  fuel  in  oil  and  gas  well  drill- 
ing. It  has  futui'e  value  as  a source  for  domestic  fuel. 

The  production  of  coal  from  McKean  County  has  been  very  small 
in  the  last  twenty  years.  Practically  all  of  the  coal  which  has  been 
mined  out  was  extracted  in  the  late  80’s. 

COAL  RESOURCES 

The  Alton  bed  has  the  largest  reserve  of  recoverable  coal.  More 
coal  has  been  mined  from  it  than  from  the  Clermont.  The  resources 
of  coal  in  McKean  County  will  not  have  much  commercial  value  until 
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I’ennsvivania's  soft  coal  has  been  almost  depleted.  Tliese  beds, 
however,  liave  a larjje  value  for  local  use,  and  much  of  the  coal  will 
probably  be  mined  for  this  [)urpose. 


Voal  resources  in.  McKean  Conniij 


Bod 

Original  deposit 

Mined  out  and  lost 

Reeoverablc 

24rj,0->5,000 

1,10(1, 00f» 

121,8fi0,000 

177,840,000 

512,000 

101,443,000 

4213,865,000 

1,615,000 

226,303,000 

Huunnarn  of  rccovcrai)lc  coal  in  McKean  County 


Township 

Alton 

Clermont 

3.868.000 

6.305.000 

1,752,000 

3,8^.000 

10,935,(KK) 

8,164,000 

7,112,000 

7,606, 0(0 

Keating  --  --  - --  

6,702,000 

22,7;n,0i:0 

5,761,000 

10,818.000 

.5,003,000 

5,646,000 

15,712,000 

14,282,000 

26,751,0<K) 

20,224,000 

16,681,010 

17,228,010 

Total  --  

121,860,000 

104,443,000 

Coal  resources  in  McKean  County  by  townships 


Bed 

Work- 
able Area 
(Sq.  Mi.) 

Original 

deposit 

Mined 

out 

and  lost 

Recoverable 

Per  cent 
recover- 
able 

Thick- 

nes.s 

(inches) 

Bradford  Township 

Area 

105.7  square  miles 

Alton  - 

3.1 

7,812,000 

75,000 

.3,868,000 

50 

28 

Clermont  

1 .0 

2,070,000 

50.000 

1,752,000 

60 

33 

10,782,000 

125,000 

5,620,000 

Corydon  Township 

Area 

77.15  square  miles 

.Vlton  

5.2 

1*2,636,000 

25.000 

6.30.5,000 

50 

27 

Clermont  

2.0 

6,480,000 

10,000 

.3,882,000 

60 

, 36 

It), 116. 000 

35,000 

10,187,000 



Hamilton  Township 

Area 

74. sQiiaro  Tn}]p.«! 

S.l 

2i,®7o.nno 

10,0(1.5,000 

50 

30 

Clermont  - - - 

4.2 

13.60R,000 

1 .000 

3,164.000 

60 

36 

Total  

35,478,000 

1,000 

19,099,000 
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Coal  resources  in  McKean  Counfij  hy  townships — Continued 


Bed 

Work- 
able Area 
(Sq.  Mi.) 

Original 

deposit 

Mined 

out 

and  lost 

Recoverable 

Per  cent 
recover- 
able 

Thick- 

ness 

(inches) 

Hamlin  Towiisliip 

Area 

07.27  square  miles 

Alton  

6.1 

14,274,00(1 

12,852,000 

50.000 

25.000 

7.112.000 

7.696.000 

50 

60 

20 

Clermont  

4.2' 

34 

Total  

27,120,000 

75,000 

14,808,000 

Keating  Township 

Area 

100.08  square  miles 

Alton  . 

6.1 

la, 725, 600 

2.000 

(J.  763. 000 
5,751,000 

50 

25 

Clermont  - - - - 

.3.2 

9,504,000 

1,000 

60 

33 

23,229,000 

3,000 

12,513,000 

Lafayette  Townshiii 

Area 

73.55  square  miles 

Alton  _ 

18.1 

45,612,600 

150.000 

23.7.31.000 

19.818.000 

59 

28 

Clermont  

11.9 

36,414,000 

50,000 

60 

34 

Total  __  

82,026,000 

200,000 

42,549,000 

Liberty  Township 

Area  82. .50  square  miles 

4.2 

10.006. non 

900.600 

5.00.3.090 

50 

27 

3.1 

9,486,000 

75,000 

5,6'6,0"0 

60 

.34 

19,692,000 

3 5,000 

in,f}49,000 

Norwich  Township 

Area 

96.07  , square  miles 

14.1 

31,725.060 

.300.000 

1.5.712,000 

.50 

25 

8.3 

2.3,904.000 

100. 000 

14,282,000 

60 

32 

55,629,000 

400.000 

29,994,000 



Sergeant  Township 

Area 

81.94  .square  miles 

22.1 

53.703.000 

200.000 

26,751,000 

50 

27 

Clermont  - - 

11.4 

33,858,000 

1,50,000 

20,224,000 

60 

33 

87,561,000 

360,000 

46,975,000 

Wetmore  Township 

Area 

79.58  square  miles 

14. .3 

33,402,000 

100.000 

16,681,000 

50 

26 

&.4 

28,764,000 

50,000 

17,228,000 

60 

.34 

62,220,000 

150,000 

33,909.000 
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SOMERSET  COUNTY 


By 

John  F.  Reese 


TXTRODUCTIOX 

Somerset  County  conlains  one  of  llie  largest  iTsonrces  of  low  vola- 
tile steam  eoal  in  the  State.  The  first  large  prodnofion  of  coal  came 
from  the  Rittshurgh  hed,  in  the  southern  jiart  of  the  county.  In 
the  last  twenty  years  the  T^jiper  Kittanning  has  become  very  import- 
ant in  the  northern  part  of  the  county. 

There  are  fourteen  coal  lieds  of  mineable  thickness  in  the  county. 
The  Allegheny  group  coals  are  the  most  imiiortant,  as  the  Pittsburgh 
bed  has  jiractically  been  mined  out.  All  of  tiie  coals  are  highly  valued 
for  generating  steam.  They  are  genei-ally  soft  and  fi'iable,  but  stand 
transportation  better  than  coals  of  the  same  ty^ie  from  other  lo- 
calities. 

With  the  exce]ition  of  the  area  along  the  Baltimore  .k  Ohio  Rail- 
road, jiractically  all  of  the  major  develoiiineni  s have  been  in  the 
northern  part  of  the  county.  The  coal  in  some  townships  is  yet 
liractically  virgin,  and  represents  an  enormous  source  of  good  coal 
for  future  use. 


COAL  BEDS 

Somerset  County  contains  nine  coal  beds  that  are  now  of  economic 
interest.  In  oialer  of  jiresent  inpiortance  as  ship[iing  coals  they  are: 
the  Upper  Kittanning.  Lower  Kittanuing.  Ujijier  Freeport,  Pitts- 
Imrgh  Rider,  Pittsburgh,  Lower  Freejiort,  Clarion,  Sewickley,  and 
and  Brookville. 

In  this  report,  the  coals  of  the  Berlin  district  which  have  been 
recently  correlated  liy  members  of  this  Survey,  are  cousidered  and 
computed  according  to  the  following  table: 

Coal  hcds  in  Berlin  district 

Sewickley  (or  Tyson)  coal  X'o.  1 or  Berlin  coal 

Pittsburgh  Rider  coal Coal  on  Coleman  farm 

Pittsburgh  coal  Xo.  2 or  I*rice  coal 

It  is  to  be  understood  that  the  correlations  assumed  here  are  sub- 
ject to  correction  when  more  detailed  geological  work  is  completed. 
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U2^per  Kittanning  coal.  The  extensive  mining  development  and 
outcTOii  of  this  bed,  and  a fair  number  of  core  drill  records  have 
furnished  many  measurements  of  its  thickness  and  evidence  of  its 
persistency.  This  makes  possible  a fairly  accurate  estimate  of  the 
quantity  of  coal  in  the  bed.  In  the  Wellersburg  field,  and  south  of 
Meyersdale  where  the  data  are  meagre,  au  average  thickness  of  30 
inches  has  been  assumed.  This  bed  is  thickest  in  Jenner  and  Cone- 
niaugh  townships,  ranging  from  38  to  87  inches. 

The  Upper  Kittauning  is  the  most  persistent  bed,  contains  the 
greatest  coal  reserve,  and  is  the  largest  producer  within  the  county, 
yielding  more  than  1,100,000  tons  annually. 

Lower  Kittanning  coal.  A fair  quantity  of  information  as  to  the 
thickness  and  persistency  of  this  bed  throughout  the  northern  half 
of  the  county  is  available.  In  the  southern  part  data  are  meagre 
except  where  coal  is  mined.  Little  is  known  as  to  the  extent  and 
thickness  of  the  beds  ovei'  large  areas,  and  a general  average  based  on 
thickness  iii  surrounding  areas  Avas  used  in  computing  quantity. 

The  Lower  Kittauning  is  best  suited  to  mining  in  Conemaugh, 
Paint,  Shade,  and  Quemahoning  townships,  Avith  a thickness  range 
of  36  to  .58  inches.  In  Brothers  Valley  ToAvnship  it  is  42  to  62  inches 
thick  on  the  eastern  side  of  the  Berlin  Basin.  On  the  Avestern  side 
of  the  basin  in  Brothers  Valley  and  Stony  Creek  toAvnships  core  drill 
records  sIioav  that  this  bed  has  a maximum  thickness  of  10  inches. 

The  LoAver  Kittauning  bed  contains  the  second  greatest  resource 
within  the  county,  and  ranks  second  in  production  Avith  a total  of 
over  3,800,000  tons  annually. 

U'pjyer  Freeport  coal.  The  extensive  OAitcrop  of  this  bed  throughout 
the  county  and  the  mines  in  various  localities  furnish  enough  mea.s- 
urements  to  make  })ossible  a fairly  accui-ate  estimate  of  quantity. 

This  coal  is  thickest  in  -lenner,  Conemaugh,  Lincoln,  Somerset  and 
Quemahoning  toAvnships  Avith  a thickness  range  of  34  to  71  inches. 
The  percentage  of  this  bed  that  can  be  recovered  is  governed  by  the 
setpience  in  Avhich  the  Upper  and  LoAver  Freeport  coals  are  mined. 
If  the  LoAver  Freeport  bed  is  Avorked  first  and  pillars  are  drawn,  the 
overlying  rocks  Avill  cave  and  break  the  Ui^per  Freeport  bed,  thereby 
causing  a ])artial  and  in  many  places  complete  loss  of  that  coal. 

The  Upper  Freeport  coal  is  third  in  size  of  resource  AAuthin  the 
county,  and  ranks  third  in  i)roduction  Avith  a total  of  over  840,000 
tons  annually. 

Pittfihnrgh  Rider.*  An  accurate  estimate  of  the  quantity  of  coal 
in  the  Pittsburgh  Eider  bed  is  made  possible  by  many  measurements 
at  mines  and  outcrop.  The  mines  are  in  Summit  and  Elk  Lick 
toAvnships.  A conservative  percentage  of  recovery  has  been  used  in 


‘This  bed  is  locally  known  as  the  Bedstone  or  “lour  loot.” 
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oonipnting  the  recoverable  tonnage,  because  most  of  the  nnderlying 
Pittsburgh  coal  has  been  mined  and  the  pillars  drawn,  causing  the 
intervening  rocks  to  cave  and  break  Ibis  bed,  making  it  difficult  and 
costly  to  mine. 

The  Pittsburgh  Eider  bed  is  the  eighth  in  size  of  resource  within 
the  county,  and  ranks  fourth  in  production  with  a total  of  over  GTb,- 
UUU  tons  aunuallj'. 

Pittsburgh  coal.  The  extensive  development  and  outcrop  of  this 
bed  furnish  much  infoiuuation  as  to  its  extent  and  thickness.  Pitts- 
burgh coal  has  been  mined  so  many  years  in  Summit  and  Elk  Lick 
townships  that  it  is  practically  exhausted.  In  Southampton,  Brothers 
Valley  and  Jenner  townships  this  coal  has  been  developed  in  recent 
years.  Brothers  Valley  Township  contains  the  largest  resource. 

The  No.  2 or  Price  coal  of  the  Berlin  area  in  Brothers  Valley 
Township  has  been  correlated  as  the  Pittsburgh  coal  and  is  com- 
puted as  such  in  this  report.  From  drill  hole  records  and  the 
outcrop,  the  extent  of  this  bed  has  been  fairly  accurately  defined. 
The  area  as  defined  is  subject  to  correction  when  more  information  is 
available  from  future  imospecting  and  development. 

The  Pittsburgh  bed  is  seventh  in  size  of  resource  in  the  county, 
and  ranks  fifth  in  production  with  a total  of  over  420,000  tons  annu- 
ally. 

Lower  Freeport  coal.  A fair  quantity  of  information  is  avail- 
able as  to  the  extent  and  thickness  of  this  coal.  It  is  thickest  in 
Somerset  and  Quemahoning  townships,  and  because  of  its  excej)- 
tionally  line  quality  iii  the  vicinity  of  Friedens,  it  is  in  great  demand 
as  a smithing  coal. 

As  this  bed  is  extremely  variable  in  thickness  and  ])ersistency, 
it  has  been  considered  as  a resource  only  in  areas  contiguous  to 
mines  or  to  drill  holes  that  prove  it  to  be  of  workable  thickness.  A 
low  percentage  of  recovery  has  been  assumed  because  the  bed  is  so 
irregular. 

The  Lower  Freeport  coal  as  computed  in  this  re])ort  is  fourth  in 
size  of  resource  within  the  county,  and  ranks  sixlli  in  production, 
yielding  over  174,000  tons  annually. 

Clarion  coal.  This  coal  has  been  com])uted  as  of  economic  interest 
in  six  townships,  namely  Addison,  Black,  Milford,  Paint,  Somei-set, 
and  Upper  Turkey  Foot.  Little  is  known  of  its  thickness  and  extent, 
and  only  areas  surrounding  development  or  proven  ground  have 
been  computed. 

Future  prospecti)ig  may  eiilai'ge  these  areas,  but  information  is 
meagre  at  the  ])resent  time.  The  Ulaidon  coal  is  thickest  in  Black 
Township,  ranging  fi'om  40  to  bS  inches.  This  coal  is  extremely 
variable  and  is  broken  by  partings.  Therefore  a low  recoverable  per- 
centage was  used  in  these  computations. 
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The  Clarion  coal  seems  to  be  sixth  in  size  of  resource  in  the  county, 
and  ranks  seventh  in  production  with  a total  of  over  87,000  tons  an- 
nually. 

Sewickley  coal.  The  No.  1 of  Berlin  coal  in  Brothers  Valley 
township  has  been  correlated  as  the  Sewickley  coal,  and  is  computed 
as  such  in  this  report. 

From  drill  hole  records  and  the  extent  of  this  bed,  the  outcrop 
has  been  dehued  fairly  accurately.  The  area  as  defined  is  subject  to 
correction  when  future  prospecting  and  development  furnish  more  in- 
formation. 

The  Sewickley  coal  is  mined  only  in  Brothers  Valley  Township  in 
the  vicinity  of  Pine  Hill  where  it  averages  44  inches  thick. 

The  Sewickley  coal  is  ninth  in  size  of  resource  within  the  county, 
and  ranks  eighth  in  production  with  a total  of  over  81,000  tons 
annually. 

BroohvUle  coal.  This  bed  has  economic  interest  in  six  townships, 
namely  Black,  Brothers  \Talley,  Elk  Lick,  Milford,  Somerset,  and 
Summit. 

Data  are  meagre  as  to  its  thickness  and  extent,  and  it  has  been 
considered  as  existing  only  in  areas  contiguous  to  localities  where 
mined.  The  Brookville  coal  is  30  to  3G  inches  thick  in  Black  and 
Somerset  townships. 

The  Brookville  coal  is  fifth  in  size  of  resource  within  the  county, 
and  ranks  ninth  in  production,  yielding  over  68,000  tons  annually. 

COAL  EESOURCES 

The  reliability  of  the  average  thickness  of  the  coals  used  in  the 
computation  of  tonnage  decreases  for  the  beds  in  the  order  follow- 
ing: IMttsbui'gh,  PiUsburgh  Kider,  Sewickley,  Upper  Kittanning, 
Lower  Kittanuing,  irp[)er  Freeport,  Lower  Freeport,  Clarion,  and 
Brookville.  Thus,  while  the  figures  for  the  Pittsburgh  bed  are  con- 
servative and  pj-obably  reliable,  the  figures  for  the  Brookville  coal 
may  be  much  too  small  or  many  times  too  large. 


Coal  resources  in  Somerset  County 


Coal  beds 

Original  deposit 

Mined  out  and  lost 

Recoverable 

8,700,000 

15,400,000 

51,000,000 

866,600,000 

370,100,000 

3.600.000 

7.400.000 

29.504.000 

7.380.000 

1.540.000 

84.050.000 

62.400.000 

750.000 

760.000 

5,400,000 

3.086.500.000 

1.500.200.000 

2,188,500,000 

89,800,000 

103,500,000 

6,091,800,000 

187,384,000 
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'I’lie  f'()i-(‘g()iiig  siiimiiar.y  tallies  were  jirepared  from  the  following 
tables  wliieli  give  the  details  by  townships.  The  tignres  in  the  sec- 
ond eolnnm  reiiresent  tlie  area  of  each  coal  hed  in  square  miles. 
A blank  sjiace  in  the  fourth  column  indicates  that  the  coal  bed 
has  not  been  mined  commerciall}^  within  the  township.  The  fifth 
column  is  the  percentage  of  the  total  thickness  of  the  bed  estimated 
as  recoverable,  from  which  is  sulitracted  1.5  per  cent  for  loss  in 
mining.  This  gives  the  quantity  computed  as  recoverable,  shoivn  in 
the  seventh  coliunn.  The  range  in  thickness  of  the  coal  beds  in  inches 
is  given  in  the  last  column. 

All  the  coal  beds  in  the  county  are  accessible  by  drift. 


Coal  resources  in  Somerset  County  hy  townships 


Coal  beds 

Area 
(sq.  mi.) 

Original 

deposit 

Mined  out 
and  lost 

Per  cent 
mineable 

Mining 

loss 

per  cent 

Recoverable 

Thick- 

ness 

inches 

Addison  Township 

Orea  56.3  square  miles 

16.4 

36,100,000 

60 

15 

19,000,000 

24-30 

L.  Freeport 

1.7 

4,400,000 

60 

15 

2,200,000 

24-34 

tl.  Kittanning 

23.6 

98,400,000 

1,600,000 

90 

15 

74,000,000 

34-60 

L.  Kittanning  __ 

22.0 

66, 600', 000 

60 

15 

34,000,000 

30-34 

Clarion 

3.0 

8,100,000 

60 

15 

4,100,000 

30 

Total, 

213,600,000 

1,600,000 

133,300,000 

mark  'J'ownship  Area  34.1  square  miles 


TJ.  Freeport  

2A 

6,000,000 

60,000 

80 

15 

4,000,000 

24-36 

3.1 

9,700,000 

. 

80 

15 

6,600,000 

34-36 

U.  Kittanning 

4.6 

20,700,000 

4.50,000 

00 

15 

15,500,000 

46-60 

I..  Kittanning  ___ 

7.6 

20.. 500,000 

800,000 

70 

15 

11,700,000 

28-40 

Clarion  - 

12.9 

44,000,000 

550,000 

80 

15 

29,. 500, 000 

30-58 

Brookville  

13.3 

35,600,000 

700,000 

80 

15 

23,000,000 

30-36 

130, .500, 000 

2,. 560, 000 

90,300,000 

Brotlier.s  Valley  Township  Area  56.5  square  miles 


Sewioklev  _ 

2.2 

S,70O,0fW> 

3,60o.nno 

80 

1.5 

3,400,000 

44 

Pittsburgh  

3.6 

14,900,000 

1,200,000 

90 

15 

10,400,000 

46 

14.7 

24,490,000 

60 

15 

12.400,000 

94^r!0 

1..  Freeport 

11.8 

20,000,000 

200,000 

80 

15 

20joo,om 

24-34 

n.  Kit  tanning 

30.5 

1.34,900,000 

1,800,000 

80 

1.5 

90,. 500,000 

24-54 

1,.  Kittanning 

30.0 

95,000,000 

3,000,000 

80 

15 

62,900,000 

28-60 

Brookville  

4.6 

12,700,000 

60 

15 

6,400,000 

30-34 

321,100,000 

9,800,000 

206,100,000 

Conemaugh  Township  Area  37.5  square  miles 


tT.  jri-eoport  — . 
11.  Kittanning 
ly.  Kittanning,  -. 

20.3 

29.4 
30.7 

82,400,000 

136.700.000 

113.700.000 

360,000 

11,800,000 

6,600,000 

80 

90 

90 

15 

15 

15 

55.700.000 

95.500.000 

81.900.000 

34-68 

36-66 

36-48 

332,800,000 

18,760,000 

233,100,000 
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Coal  resourvcn  iti  Somerset  Countij  by  toionshiijs — Continued 


Coal  beds 

1 : 

.Area 
(sq.  mi.) 

Original  j Mined  out 
deposit  and  lost 

Per  cent 
mineable 

Mining 

loss 

per  cent 

Recoverable 

Thick- 

ness 

inches 

Flk  Liek  Township 

Area  53.6  square  miles 

Pittsburgh  Rider 

2.5 

11,700,000  5,000,000 

80 

15 

4,100,000 

62 

Pittsburgh  

3.6 

25,200,000  21,000,060 

90 

15 

3,200,000 

78 

C.  Freeport  

21.0 

50,700,000  30,000 

60 

15 

25,800,000 

24-o0 

L.  Freeport  

8.7 

21,8UO,OOtl  300, OOO 

80 

15 

14,600,OjO 

24-34 

U.  Kittanning 

2U.0 

54,000,000  

iiO 

15 

27,500,000 

L.  Kittanuing 

26.0 

65,000,000  

00 

15 

33,100,000 

Brookville  - 

2.0 

5,400,000  

60 

15 

2,700,t4X) 

30 

Total  - 

233,800,000  26,930,000 

111,000,000 

Fair  Hope  Township 

Area  14.2  square  miles 

L.  Kittanning 

.4 

1,000,000  

CO 

15 

.100,000 

30 

Jefferson  Township  Area  37.5  square  miles 


D.  Freeport 

U.  Kittanning  -- 
L.  Kittanning 

15.6 

16.0 

21.0 

51.400.000 
59,000,000 

57.400.000 

70 

70 

70 

15 

15 

15 

30.500.000 

3.5.100.000 

34.100.000 

3tF40 
•in  44 
30-.34 

167,800,000 

99,700,000 

Jenner  Township 


Area  61.0  square  miles 


Pittsburgh  

.4 

1,400,000 

4,000 

SO 

15  i 900.000 

40 

U.  Freeport  

29.0 

129,1^0,000 

2,500,000 

80 

15  1 86,000,000 

24-r..s: 

L.  Freeport 

1.7 

5,500,000 

60,000 

80 

1.5  1 3,(i00.a00 

24-.S<! 

U.  Kittanning  — 

34.4 

1,682,000,000 

11,900,000 

no 

15  '1.254,600,000 

36-72 

J..  Kittanning  — 

40.8 

142,600,000 

so 

15  1 09,000,000 

1,960,600,000 

44,464,000 

1.454. TOO. OOU 

J.iucoln  Township  Area  2J.2  square  miles 


U.  Freeport  . --- 

15.8 

CO, 400,090 

l,00f>,000 

80 

15 

40,300,000 

40-44 

5.9 

15,200,000 

70 

ir> 

9.000,000 

24-:-’»; 

U.  Kittauning 

16.5 

00,100,000 

5,900,000 

90 

1.5 

46.000,000 

40-50 

L.  Kittanning  — 

18.4 

56,600,000 

2(K),000 

70 

15 

33,500.000 

34-oH 

198,300,000 

7,100,000 

128,800.050 

Lower  ITirkey  Foot  Township  Area  3J.0  square  miles 


U.  Freeport 

U.  Kittanning  -- 
L.  Kittanning 

9.6 

14.2 

15.0 

26,100,000 
45.. 500, 000 
40,800,000 

300,000 

60 

80 

60 

15  13, .300, 000 
15  30,700,000 
15  20,800,000 

24—36 

34-46 

:30-34 

112,400,000 

300,000 

04,800,000 
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Coal  reHoarccH  in  Somerset  County  hy  townships — Continued 


Mining 

Thick- 

Coal  beds 

Arc  a 

Original 

Mined  out 

Per  cent 

loss 

ness 

(sq.  mi.) 

deposit 

and  lost 

mineable 

per  cent 

Recoverable 

inches 

Middle  Greek  Township  Area  28.4  square  miles 


10.0 

32,-ioo,0(m 

CO 

15 

16,500,000 

36 

L.  Freeport  

2,0 

4.800,000 

60 

15 

2,400,000 

24-30 

tj.  Kittanning  .. 

12.0 

46,  (>00,000 

70 

l.'> 

27,700,000 

36-60 

L.  Kittanniiig 

19.0 

.51,300,000 

60 

15' 

26,100,000 

30 

13.5,100,000 

72,700,000 

Milford  Township  Area  24.5  square  miles 


n.  Freeport  _ - 
L.  Freeport  _ . 

U.  Kittanning 

T,.  Kittanning 

Plarion  

Brookville  _ 

5.8 

6.4 
lf).f) 
22.2 

^.0 

4.4 

14.600.000 

17.000. 000 

77.800.000 

60.700.000 
8,100,000 

12.000. 000 

30.000 

60.000 

no 

70 

70 

70 

70 

70 

15 

15 

15 

15 

15 

15 

7,400,000 

10,000,000 

46.200.000 

36.100.000 
4.800.0(10 
7,000,000 

24-36 

24-36 

40-00 

30-42 

.30 

30-34 

Total  -- 

190,200,000 

90,000 

111,500,000 

Ogle  Township  Area  31.61  square  miles 


U.  Kittanning  .... 
I,.  Kittanning  __ 

. 2 

i!i 

800,000 

4,200,000 

200,000 

300,000 

80 

90 

15 

15 

400,000 

2,900,000 

48 

42-50 

Total  

5,000,000 

500,000 

3,300,000 

Paint  Township  Area  30.7  square  miles 


2.1 

6,400,000 

60 

15 

3.200,000 

34 

L Freeport  

6.0 

13.900,000 

GO 

15 

6,. 500, 000 

24 

TI  Kittanning  ___ 

11.2 

40.200,000 

7,600,000 

90 

15 

27,200,000 

36-18 

1 . Kittanning  _ — 

19.8 

73,800,000 

24,600,000 

90 

15 

37.600,010 

28-56 

Clarion  - 

3.0 

16,200,000 

200,000 

70 

15 

9,500,000 

60 

1.52,500,000 

32,400,000 

84,000,000 

(Juemahoning  Township  Area  26.4  square  miles 


n. 

Freei)ort  

15.9 

54,900,000 

300,000 

1.5 

37,100.000 

34-48 

Freeport  

18.6 

.57,400,000 

60 

15 

29,200,000 

24-36 

n. 

Kittanning  __ 

29.5 

69,200,000 

4,400,000 

90 

15 

49, .500,000 

34-46 

L. 

Kittanning 

23.1 

80,600,000 

.800,000 

so 

15 

54,200.000 

34-54 

Total  

262,100,000 

5,500,000 

170,000,000 

Shade  Township  Area  63.5  square  miles 


TT.  Freeport 

T,.  Freeport 

P.  Kittanning 

T . Fittanning 

9.2 

8.6 

25.0 

27.4 

29.500.000 
2'3. 400,000 

91.909.000 
116,400,000 

400.000 

.500,000 

15,800,000 

80 

60 

90 

90 

15 

15 

15 

15 

19.700.000 

11.400.000 

69.900.000 
77,000,000 

34-36 

24-40 

36-41 

:J6-.S0 

Total 

*260,200,000 

16,700,000 

178,000,000 
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Coal  resources  hi  Somerset  Couutjj  by  loionships — Continued 


Coal  beds 

Area 
(sq.  mi.) 

Original 

deposit 

Mined  out 
and  lost 

Per  tent 
mineable 

Mining 

loss 

per  cent 

lieeoverable 

Thitk- 

ness 

inches 

Somerset  Township 

Area  55.9  square  miles 

U.  Freeport  

26.0 

85,200,000 

2,000,000 

SO 

15 

50,100,000 

30M4 

L.  Freeport  

24. G 

08,300,000 

80U,U0O 

80 

15 

40,000,000 

24-48 

U.  Kittaniiing  .. 

37.5 

139,100,000 

0,000,000 

15 

00,100,000 

S0-(,0 

L.  Fittanning  .. . 

48.  l> 

l-k>,4U0,(J0U 

30U,UOO 

■]0 

15 

80,000,(100 

28 

3.0 

8,UCKJ,U0U 

GO 

15 

4,000,000 

30 

Broakville  

9.3 

27,000,000 

80 

15 

18,300,000 

30“30 

474,000,000 

10,300,000 

301,400,000 

Southampton  Township  Area  20.3  square  uiile.s 


Pittsburgh  

U . Freeport  — 
U.  Kittanning 

L.  Kittanning 

. 2 

(i.O 

9.0 

12.0 

1,100,000 

10,000,000 

24,00-0,000 

32,400,000 

300,000 

90 

00 

00 

00 

15 

1.") 

15 

15 

000,000 

8,100,000 

12,200,0(;0 

10,500,000 

02 

30 

30 

30 

Total  

73,590,000 

300,000 

37,400,000 

.Stony  Creek  Townsliip  Area  50.1  seiuare  miles 


u. 

Freeport  

20,4 

01,(H)0,000 

100,000 

70 

15 

36,200,0,0 

24-30 

L. 

Freeport  

23.2 

64,100,000 

100,000 

70 

15 

38,000,001) 

24-40 

U. 

Kittauuiug  .. 

40.2 

140,000,0()0 

1(X),UU0 

80 

15 

99,200,0.0 

24-54 

L. 

Kittanning 

30.8 

140,700,000 

70 

15 

S.1,700,000 

2.S-MI 

Total  

411,800,000 

300,000 

2.57, 100,  (XJO 

Summit  Township  Area  42.0  square  miles 


Fittsburgh  Rider 

.8 

3,700,000 

1 ,800,000 

SO 

15 

1,300,000 

70 

Pittsburgh  - 

1.2 

8,400,000 

7,U(.i0,000 

90 

15 

1,000,000 

U.  iTeeport  

10.2 

41 ,700,000 

30,UIX) 

70 

15 

24,700,000 

21-30 

L.  Freeport  

7.1 

17,300,000 

7)0,000 

70 

15 

10,200,(KKj 

‘^4-::4 

U.  Kittaiining  „ 

19.8 

59,200,000 

000,000 

70 

15 

34,800,000 

30-46 

1..  Kittanniug 

23.0 

63,700,000 

00 

15 

;!2,400,0(X) 

28-36 

Brookville  

4.0 

10,800,000 

— 

00 

15 

5,500,000 

3(! 

Total  

204,800,000 

9,480,000 

109,900,000 

Upiier  Ihirkey  Foot  Township Area  .34.8  square  miles 


IS. 6 

58,300,000 

60 

15 

1..  Freeport  

8.0 

19,400,000 

OO 

15 

9,800,000 

21-30 

U,  Kittanning 

23.3 

91,400,000 

300,000 

so 

15 

61,900,000 

34-(ii: 

],.  Kittanning 

26.0 

70,200,000 

m 

15 

35, ,800, 000 

Clarion  

2.0 

5,400,000 

00 

15 

2,700,000 

30 

Total  

244,700,000 

300,000 

139,9110,000 
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COAL  RESOURCES  OF  PENNSYLVANIA 


TIOGA  COUNTY  (BLOSSBURG  DISTRICT) 


By 

James  D.  Sisler 


INTRODUCTION 

The  coals  of  Tioga  County  are  contained  in  two  canoe-shaped  syn- 
clinal basins.  The  lirst,  and  most  important,  the  Blossbnrg  basin, 
extends  in  a general  northeast-southwest  direction  across  Ward, 
Covington,  Hamilton,  Bloss,  Duncan,  Liberty,  and  Morris  townships. 
The  largest  acreages  of  coal  are  in  Ward,  Hamilton,  Bloss  and  Dun- 
can (ownshij^s ; the  other  townships  contain  only  a few  outlying  areas. 

The  second,  or  Gaines  basin,  extending  diagonally  across  the  county 
a few  miles  north  of  and  approximately  parallel  to  the  Blossbnrg 
basin,  has  ju'eserved  a few  small  areas  of  coal  in  northern  Gaines 
township,  and  one  small  area  in  northern  Delmar  township. 

The  Blossbnrg  basin  is  the  only  important  coal  area,  and  the 
Gaines  basin  coal  resources  have  been  incorporated  with  those  of 
the  Blossbnrg  basin.  No  attempt  has  been  made  to  compute  the  re- 
sources by  townships,  as  the  field  is  a well  detined  unit  in  itself. 


COAL  BEDS 

Lower  Kittanning  coal.  The  most  important  coal  bed,  the  Bloss, 
has  been  correlated  as  the  Lower  Kittanning.  This  bed  was  the  first 
one  mined  in  the  district,  and  has  furnished  about  2.5,000,000  tons  of 
coal.  It  is  now  practically  exhausted. 

Bear  Creek  coal.  This  bed  lying  from  20  to  40  feet  beloAV  the  Bloss 
is  vei'y  irregular  in  thickness  and  quality.  It  is  good  locally  and  some 
coal  has  been  mined  from  it. 

Morgan  and  Seymour  coal  beds.  These  beds,  lying  above  the  Bloss, 
give  ])romise  of  value  Avhen  the  Bloss  has  been  depleted.  Mining  of 
them  has  already  been  started,  and  not  much  difficulty  is  encountered, 
although  the  Bloss  has  been  mined  out  beneath. 

Bulletin  M6,  Part  II,  discusses  the  physical  and  chemical  character 
of  the  coal  beds. 

COAL  RESOURCES 

The  following  table  gives  the  quantity  of  coal  in  the  original  de- 
posit by  beds,  the  quantity  mined  out  and  lost,  and  the  recoverable 
tonnage. 


TIOGA  COUNTY 
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The  Bear  Creek,  Morgan,  and  Sevinonr  coals  ai-e  .lo  ])er  cent  re- 
coverable, and  the  Bloss  7d  per  cent.  An  excellent  ([uantity  of  in- 
formation was  available  in  the  com[)ntation  of  the  re.sonrce.s  in  the 
Bloss  bed.  Difficulties  were  encountered  in  the  computation  of  the 
resources  in  the  Seymour,  Morgan,  and  Bear  Creek  coals,  because 
they  have  been  little  mined. 


of  coal  rcHourccft  in  Tioga  County 


\ 

Workable 

Bed 

area  (sq.  miles) 

Original  depo.=  it 

Mined  out  and  lost 

Recoverable 

Seymour  --  . 

11. -1 

.84,950,000 

1,000,000 

lC,i/7S,(X'0 

Jlorgaii  _ 

18. t; 

31.916.GliO 

1,.500.00U 

15,208,000 

Blo.«s  - - - — 

1.5.2 

51, 720.  U<  10 

15,000,000 

0,801,000 

Bear  Creek 

17.0 

:i3,Sin,0(Kl 

5(  O.OCo 

16,670,000 

Total  

]55,4;l‘2.0CU 

18.000,000 
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COAL  RESOURCES  OP  PENNSYLVANIA 


WASHINGTON  COUNTY 


By 

John  F.  Reese 


INTRODUCTION 

Washington  County  contains  approximately  40  per  cent  of  the 
reserve  i’ittsburgh  coal  in  the  State.  Several  beds  oilier  than  the 
Pittsburgh  are  mineable,  and  will  be  more  valuable  when  the  Pitts- 
burgh is  exhausted.  Some  of  the  beds  above  the  Pittsburgh  are 
now  being  mined,  but  development  has  not  reached  (he  beds  below 
the  Pittsburgh,  because  they  lie  at  great  depth  and  little  is  known 
of  their  quality  and  thickness. 

There  are  thirty  coal  beds  in  the  county,  many  of  which  are  a 
few  inches  thick,  and  only  eight  are  locally  workable.  The  Pitts- 
burgh is  the  most  persistent  and  important  coal.  ITie  Waynesburg 
and  Washington  beds  are  greatly  valued  for  local  fuel. 


COAL  BEDS 

Washington  County  has  the  second  largest  resource  of  coal  with- 
in the  State. 

Five  beds  are  considered  of  economic  value,  and  the  quantity  of 
coal  in  the  ground  has  been  calculated  for  each  of  these  beds. 

In  order  of  present  importance  as  shipping  coals,  they  are:  the 
Pittsburgh,  Redstone,  Waynesburg,  Washington,  and  Freeport. 

Pittsburgh  coal.  The  extensive  mining  and  prospecting  of  this 
bed,  and  its  outcrop  throughout  the  county,  have  furnished  many 
measurements  of  its  thickness,  thus  making  possible  a reliable  com- 
putation of  quantity.  For  some  localities,  jparticularly  the  old  aban- 
doned workings  along  Monongahela  River  and  large  areas  in  the 
northwestern  part  of  the  county,  no  maps  or  other  data  are  available 
from  which  to  determine  the  size  of  the  areas  already  mined  out. 

Redstone  coal.  This  bed  is  developed  locally  in  three  townships 
within  the  county,  namely  Union,  Carroll,  and  Fallowfleld.  Meas- 
urements on  the  outcrop  and  in  mine  workings  furnish  the  only 
data  available  for  computing  the  quantity.  It  has  been  assumed  that 
the  bed  is  continuous  within  these  townships  and  an  average  thick- 
ness of  d feet  has  been  used  in  the  calcidations.  This  coal  is  mined 
on  a very  small  scale  for  shipment  and  for  local  use. 


WASHINGTON  COUNTY 
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Wai/ncshurg  coal.  Tlie  extensive  outcrop  of  this  bed  throughout 
the  county  has  furnished  many  uieasui-emeuts  of  its  tliickuess,  thus 
making  possible  a fairly  reliable  coui])utatiou  of  quantity.  This  l)ed 
is  broken  by  many  ])artiugs,  is  extremely  variable  in  its  section,  and 
in  many  localities  is  iinder  shallow  cover.  For  these  reasons  it 
cannot  be  considered  as  a good  resource  for  future  commercial  use, 
and  in  computing  the  quantity  of  coal  only  a small  percentage  of 
the  bed  has  been  figured  as  mineable.  The  coal  is  mined  for  local 
use  only. 

Washington  coal.  Measurements  on  the  outcrop  of  this  coal  bed 
have  been  obtained  in  sufficient  number  to  make  a fairly  reliable 
computation  of  the  tonnage.  Juke  the  Waynesbnrg  coal,  tliis  bed  is 
broken  by  many  partings,  is  variable  in  section,  and  in  places  is 
under  shallow  cover.  It  is  extremely  dirty  and  in  many  places  is 
represented  by  carbonaceous  shale.  For  these  reasons  only  a small 
percentage  has  been  considered  recoverable.  The  Washington  coal 
is  mined  for  local  use  only  and  cannot  be  considered  as  a good 
source  of  future  supply. 

Freeport  coal,  llecords  of  drill  holes  along  Monongahela  Eiver 
furnish  the  only  reliable  data  as  to  the  thickness  of  this  bed.  Churn 
drill  records  shoAV  coal  at  its  horizon  throughout  the  southeastern 
and  central  part  of  the  county.  It  is  assumed  that  this  coal  under- 
lies the  entire  county.  A thickness  of  42  inches  has  been  assumed  in 
I he  townships  along  Monongahela  Kiver.  The  county  has  been  di- 
vided into  several  northeast-southwest  l»elts.  Arbitrary  thicknesses 
for  the  Freeport  coal  have  been  assumed  in  each  zone.  The  assigned 
thickness  was  regularly  decreased  westward  to  a minimum  of  24 
inches  in  the  northwest  part  of  the  county.  The  quantity  recover- 
able has  been  estimated  as  50  per  cent  of  the  whole,  from  which 
has  been  deducted  15  per  cent  for  loss  in  mining. 

Because  of  the  irregularity  in  thickness  and  the  presence  of  many 
partings  in  the  Bedstone,  Wayuesburg,  and  Washington  coals,  it  is 
believed  that  the  Freeport  bed  will  yield  a larger  output  than  any 
of  the.se  others  when  the  Fittsburgh  bed  has  been  exhausted  and 
neces.sity  demands  the  development  of  deep-lying  beds. 

The  accessibility  for  local  use  of  the  Bedstone,  Waynesbnrg,  and 
Washington  coals  makes  them  more  important  than  the  Freeport 
coal  at  the  present  time;  but  if  assumptions  as  to  unbroken  con- 
tinuity of  this  bed  throughout  the  county  are  correct,  the  Freeport 
coal  can  be  considered  as  second  in  importance  for  future  com- 
mercial u.se. 

Ollier  coals  are  mined  for  local  use,  but  as  they  are  very  small 
beds  and  little  is  known  of  (heir  extent  and  Ihickness,  they  are  not 
included  in  the  couquitation  of  resources. 
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COAL  RESOURCES  OP  PENNSYLVANIA 


COAL  RESOUKCES 

The  reliability  of  the  average  thickness  of  the  coals  used  in  the 
computation  of  tonnage  decreases  for  the  several  beds  given  in  the 
second  table  from  left  to  right  and  for  the  townships  from  east  to 
west  or  from  northeast  to  southwest.  Thus,  while  the  figures  for  the 
Pittsburgh  bed  are  conservative  and  probably  reliable,  the  figures 
for  the  Freeport  coal  may  be  much  too  small  or  many  times  too 
large. 

Tlie  resulf  of  computing  the  coal  resources  in  Washington  County 
is  shown  in  Ihe  following  tables: 


Coal  resources  in  Washington  County 


Bed 

Original  dejiosic 

'.Mined  out  and  lost 

Recoverable 

Washington 

972,315,000 

1.914.084.000 
15S,7i:0,000 

5.091.310.000 

2.389.554.000 

300.000 

700.000 
(MO,  000 

556,163,000 

212,5-10,000 

668,380,000 

88,000,000 

3,516,860,000 

9£S,900,000 

Wavncsfjiirg  _ __  _ 

licdslone  _ 

Pitt'^burgh  - . 

Total  --  — 

10,526,023,000 

.557,76)3,000 

5,481,680,000 

Summary  of  recoverahlc  coal  in  Washington  County 


Township  or  Boro. 


Allen  

Aiiiwcll  

BealLsville  

Bcntlcyville 

Bliiino.  

BulTalo  

Canton  

Carroll  

Cecil  

Ontervillc  

Chartiei-.s  

Cross  Crock  

OoPDiston  

Donogal  

East  Bethloheni  __ 

East  Finley  

Eloo  

East  Pike  Run 

Fallowfleld  

Hanover  

Hopewell  

rnilepondonce  

•Tefferson  

T/ong-  Branch  

Mon-is  

Mt.  Pleasant  

North  Franklin 

North  Strabane 

Nottingham  

Petens  

Robinson  

Roscoe 

Smith  

Som.erset 

South  Franklin  __ 
South  Strabane  __ 

Speers  

Stockfiale 

Twilight  

I'nion  

Washington  

We.st  Bethlehem 

We.st  Finley  

West  Pike  Run 

Total  


Pittsburgh 


2, 

20S. 

13, 

3 

5-2, 

94 

m 

47 

S'! 

65 

80, 

110, 

.5(>, 

180, 

.328. 

lliO, 

39, 
81, 
33. 
89. 
98. 
70, 
2. 
141, 
147, 
3.5, 
122, 
80 ! 
,80, 
13, 

82, 

123. 

100. 

108, 


34, 

16 

213 

166 

79, 


,382,000 

,307,000 

,782,000 

,876,000 

,320,000 

000,000 

,580,000 

9.35.000 
,860,000 
,575,000 

290.000 

082.000 
,41,5,000 

900.000 

276.000 

700.000 

6.80.000 
200,000 
600,000 
•300,000 
000,000 
600,000 

380.000 
0.70,000 
ooo.ono 

800.000 

400.000 

700.000 
.300.000 

400.000 

600.000 

68,000 

400.000 
000,000 
ron.oon 
ooo.ono 

660.000 
76,000 

600,000 
400,000 
000,000 
000,000 
300. ono 
000.000 


3,516,860,000 


Redstone 


32,000,000 


Wayneshurg 


34,000,000 


22,000,000 


88,000,000 


180,000 

110,000,600 

.5,000,000 

2,000,000 

4.000. 000 

17.000. 000 

8.900.000 

10.000. 000 
12,000,000 

1 .700.000 

5.000. 000 

2.900.000 

12,000.000 

9.000. 000 

2.600.000 
40,0,10,000 


.3,500,000 

14,000,000 


8,000,000 

3.000. 000 

son, 000 

300,000 

645.000. 000 

5.000. 000 

8.000. 000 

19.000. 000 
8,000,000 
9,000,000 


1,000,000 

41.000. 000 

39.000. 000 
.31.000,000 


1,000,000 

3,000,000 

109,000,000 

44.000. 000 

1.3.000. 000 


668,380,000 


Washington 


27.000. 000 
360,000 

90,000 

2,800,000 

24.000. 000 

0,000,000 


170,000 


30,000 

4,000,000 

300,000 

27,000,000 


24,010,000 


7.000. 000 

3.000. 000 
40,000 


21,000,000 

3.000. 000 

5.000. 000 
5,000,000 

800,000 

300,000 


2,000,600 

1.5.000. 000 

11.000. 000 


200,000 

14,060,000 

9,000,000 

450,000 


213,.540,000 


Freeport 


3,000,000 

61,000.000 

3.000. 000 
3,910,000 

11,000,000 

19.000. 000 

13.000. 0(0 

33.000. 000 

25.000. 000 

18.000. 000 

24.000. 000 

24.000. 060 

16.000. 060 

39.000. 0  0 

8.000. 000 

41.000. 000 
400,060 

23.000. 000 

37.000. 000 

45.000. 000 

19.000. 000 

24.000. 000 

23.000. 000 

3.000. 000 

35.000. 000 

33.000. 000 

8.000. 000 

33.000. 000 

27.000. 000 

23.000. 000 

20.000. 000 

1,000,000 

32.010,600 

46.0CO.O''O 

25.000. 000 

27.000. 000 

2,000,000 

600,000 

2,000,000 

22.000. 000 

4,000,000 

64,060.000 

46.000. 000 

29.000. 000 


995,900,000 
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Coal 

I’csourccfi  in  \Va.slti)iffloii 

c 

Co 

Range  ul 

i Milling 

Ihii'k- 

Bed 

Area 

. Original  llinni  out 

Mining 

i ioss 

(sq.  mi.) 

1 deposit  aiul  lost 

Kecovi  table 

per  iviu 

per  cent 

(Inches) 

Alien  Township 

Area  2.4  square  miles 

Pittsburgh  - - 

1.6.1 

14,670,000  11, .116, 000 

2,:!S2.0  0 

00 

15 

06-100 

Waynesburg  

.1 

369,000  

IN/.I.UJ 

GO 

15 

40 

9,072,000  

:i,C‘00,oi;u 

:>o 

lo 

42 

24,102,000  11,516,1.00 

r),.;6-',(j00 

Amwell  Township 

Area  44.3  square  miles 

Pittsburgh  

44.3 

272,376,000  

208,367,000 

90 

15 

66-72 

Waynesburg  

44.1 

316,630,000  

110. OW, 060 

GO 

15 

40-J  0 

40.0 

]US,000,000  

27, ( UO,OOJ 

30 

15 

30 

Freeport  

44.3 

143,. 132, 000  

61,  in '0,01:0 

50 

15 

;.c 

406,367.030 

Beallsville  Boro. 

Area  2.7  square  miles 

2.7 

13,013,000  

1.3, 78-'’. 000 

00 

15 

Waynesburg  

2.4 

10,170,000  j 

5,000,000 

(.0 

15 

40“,.'U 

.8 

1 , JJOiOOO 

« :160,000 

oO 

15 

2ij 

Freeport  

2.7 

8,748,000  

3.000,060 

50 

15 

36 

2-M42,000 

Bentleyville  Boro. 

Area  2.9  square  miles 

Pittsburgh  

2.9 

17,748.000  13,464,000 

3.276,600 

OO 

15 

6>8 

.9 

i, 113,000 

■’,600,000 

GO 

15 

•7 

’360,000  

90,000 

30 

15 

•20 

Freeport 

2.9 

9,396,000  

S.liOO^OOO 

50 

15 

36 

31,617,000  1 13,464,000 

9,206. OOO 

Blaine  Township  Area  13.1  square  miles 


Pittsburgh  

12.1 

7.2 

65,340,000 

‘’4.9S4,0Ci0 

.540,060 

52,3:6.060 

4.000,000 

2,800,000 

11,000.060 

95 

20 

20 

15 

1.5 

15 

1.5 

60 

.32-48 

40-45 

24 

J o 

16.605.000 

26.136.000 

12.1 

.50 

Total  

1-33, 065,  OOO 

540,000 

70,12G,(iOO 

Buffalo  Township  Area  21.2  square  miles 


Pittsburgh  

"Wavnesburg  . . 
Washington  - - 
Freeport  _ _ __ 

21.2 

21.0 

i?.i 

21.2 

116,496,000 

69.120.000 

71.235.000 

45.792.000 



— 



54.000. 000 

17.000. 000 

24.000. 000 

19.000. 000 

9.3 

SO 

40 

.50 

15 

15 

15 

15 

60-62 

32-40 

40-55 

24 

Total  

_ 

302,643,000 

154,000.000 

Canton  Township  Area  14. S square  miles 


Pittsburgh  

Waynesburg 
Wji.chinei-nn 
Freeport  - 

14.8 

9.5 

5.8 

14.8 

81.771.000 
•26,208,000 

24.435.000 

31.968.000 

.5.38,000 

G5.5Sn.OOO 
8.900,000 
6. GOO. 000 
13.000.000 

95 

40 

30 

50 

15 

1.5 

15 

15 

60-62 

26-36 

40-55 

24 

Total  

164,385,000 

5.58,000 

93.480,000 
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Cowl  rci^ourcefi  i)i  W(isliinf/1o)t  (Uynitfij  hjj  toivnships — Continued 


Bed 

Area 
(sq.  mi.) 

Original 

deposit 

Mined  out 
and  lost 

Recoverable 

Milling 
per  cent 

Milling 

loss 

per  cent 

Range  ol 
thick- 
ness 
(Inches) 

Carroll  Township 

Area  20.6  square  miles 

Pittsburgh  

18.2 

m, 384, 000 

52,020,000 

47,935,™  0 

95 

15 

68 

Redstone  

18.0 

58,320,000 

£00,000 

32,000,000 

70 

£0 

36 

Wayiiesburg  

3.0 

17,046,000 

10,000,000 

70 

15 

45-58 

Preei)ort  

£0.0 

77,808,000 

,33,000,000 

50 

15 

42 

Total  -- 

26,1,518,000 

52,220,000 

122,935,000 

Cficil  Townsliip  Area  2S.3  square  miles 


Pittsburgh  

Waynesburg  . _ 

Washington 

Freeport  --- 

28. J 
10. n 

.f) 

£8..*! 

1.58,022,000 

23.778.000 
2,025,000 

01.128.000 

44,478,000 

86,860,000 

12,000,000 

170,000 

25.000,000 

90 

60 

10 

50 

15 

15 

15 

15 

C0-6G 

18-2(j 

4.5 

24 

Total 

244,953,000 

44,4':  8,000 

124,0.30,000 

Centerville  Boro.  Area  11.7  square  miles 


Pittsburgh  

Waynesburg  

Freeport  - - 

11. 6 

.8 

n.7 

103,248,000 
3,. 519, 000 
44,226,0003 

.30,600,000 

55,575,000 

1,760,000 

18,000,000 

90 

60 

.50 

15 

15 

1.5 

80-108 

42-55 

42 

'J'otal  

1.50,993,000 

30,600,000 

75,275,o:;o 

Cbartlers  Township  Area  26.3  square  miles 


Pittsburgh 

Waynesburg  

Washington  - 

Freeport  

2.3.0 

7.3 

.1 

20.3 

129,474,000 

17.586.000 
4.50,000 

56.808.000 

30,042,01)0 

80,290,000 

5,000,000 

30,000 

24,000,000 

95 

40 

10 

50 

15 

15 

15 

15 

eo-CG 

24-32 

50 

24 

204,318,000 

30,042,000 

109,320,000 

Cross  Creek  Township  Area  26i.!)  square  miles 


Pittsliurgh  

Wayneslnirg 

Washington 

Freenort 

20.5 

15.0 

5.0 

26.9 

147, .330,000 

34.146.000 

24.750.000 
.58,104,000 

2,(46,000 

110,682.000 

2.900,000 

4,000,600 

24,000,600 

90 

10 

20 

50 

15 

15 

15 

15 

55-62 

24-,32 

55 

24 

264,3:30,000 

2,640,000 

141,582,000 

Deemston  Boro.  Area  10.1  square  miles 


Piltsliurgli 

10.1 

75,366.000 

1,620,000 

56,415,000 

90 

15 

72-94 

5.7 

24,255,000 

12,000,000 

CO 

15 

40-50 

.6 

1^40,000 

300,000 

30 

15 

20-30 

Frei  port  

10.1 

.38,178,0(10 

1 6,  (100,  (M 10 

50 

15 

42 

Trdjd 

139,239,000 

1,620,000 

84, 715, 000 

Donegal  Township  Area  43.1  square  miles 


Pittsburgh  

Waynes)  uirg  

Washington  

Freeport  - ..  -- 

4.3.1 

42.0 
32.4 

43.1 

232.074.000 

109.548.000 

106.560.000 
93,090,000 

.540,000 

180,900,000 

9,000,000 

27.000. 000 

39.000. 001) 

95 

10 

30 

50 

15 

15 

15 

15 

58-60 

10-40 

20-60 

24 

,541 ,278,000 

540,000 

201,900,000 
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Coal  rcfioarccs  in  ]\’(ixhiii(jtoii  (Utanlji  It//  townslii [ih — C())iliiii((.'(l 


1 

1 

1 

Bed  1 Area 

Original 

Mined  out 

Mining 

Mining 

loss 

Range  ol 
thiek- 
ness 

(sq.  mi.) 

deposit 

and  lost 

Kicuverable 

per  cent 

per  cent 

(Inches) 

East  Bethlehem  Township  Area  5.9  square  miles 


Pittsburgh 
Wayiiesburg  - -- 

1.0 

42;M2(»,tl00 

.5,175,000 



828,270.000 

2,(i00,0l'0 

IM) 

00 

15 

15 

8S-10-1 

50-70 

Freeport  - 

5.0 

21,108,000 

8.000,000 

.50 

13 

42 

nvttiii 

4.5.'). 403, 000 

338,870,000 

East  Finley  Township  Area  30.0  square  miles 


Pittsburgh  

Waynesburg  

Wa.shington  - 

Freeport 

30.0 

30.0 

30.0 

30.0 

100,008,000 

1.57,320,000 

07,200,0(X) 

97,200,01X1 

160,700,000 

40.000. 000 

24. 000. 000 

41.000. 0<K) 

9.5 

30 

30 

50 

15 

Ifi 

15 

15 

60-62 

40-5.5 

30 

30 

Total  -- 

550,728,000 

263,700,000 

Eleo  Boro.  Area  ..3  square  miles 


Pittsburgli  

j) 

1,800,000 

000,000 

680,000 

90 

15 

lOi) 

Freci'ort  - — 

.3 

1,134,000 

4IX),(IOO 

50 

15 

42 

2,034,000 

900,000 

1,080,000 

East  Pike  Bun  Townsliip 

Area 

14.4  square  miles 

Ihttshurgh  _ . 

12.6 

1I2,824.0(X) 

74,646,000 

29,200,000 

90 

15 

92-108 

Waynesburg  

1 .9 

6,894,000 



3,500,000 

10 

15 

40-42 

Freeport  - - 

14.1 

54,432,000 

23,090,000 

50 

15 

42 

Total  --  - 

174,1.'30,000 

74,610,000 

55,700,000 

Fallowfield  Township 


Area  23.3  square  milts 


1 itt.sburgh  . 

20.1 

138,728,000 

26,-1 60. 0(K) 

81 .600,000 

90 

1.5 

68-96 

Bedstone  --  

19.0 

61,560,000 

200,000 

34,000,000 

70 

20 

36 

5.8 

27,594,000 

14.000. 000 

37.000. 000 

60 

75 

40-58 

,7C>  .7 

87,696,000 

.50 

15 

42 

Total  

309,978,000 

26,(4)0,000 

166,600,000 

Hanover  Township  Area  40.8  square  miles 


Pittsburgh  1 10. .5 

49,644.000 

3, .510,001) 

:t3.300,000 

S5 

15 

48-60 

Freeport  — 49.8 

107,568,000 

45,000,000 

50 

15 

24 

Total  ^ 

1.57,212,000 

3,510.000 

78,300,000 

1 

Hopewell  Township  Area  21.5  square  miles 


Pittsburgh  - - 

AVaynesburg  

Washington  ^ _ 

Freeport 

21.5 
17.. 5 
9.8 
21.5 

116.532,000 
50,634, 0(K) 

46.800.000 

40.440.000 

— 

89,000.000 

8,000,000 

7.000,000 

19.0(M),000 

90 

20 

20 

50 

15 

15 

15 

15 

60-62 
26-4, S 
50  5 1 
24 

Total  

260,406,000 

123,000,000 
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Coal  resources  in  Washin(/to)i  County  hy  townships — Continued 


Bed 

Area 

Original 

Mined  out 

Mining 

Mining 

loss 

Range  of 
thick- 
ness 

(sq.  mi.) 

deposit 

and  lost 

Recoverable 

per  cent 

per  cent 

(Inches) 

Independence  Township  Area  26.5  square  miles 


Pittsburgh  

Waynesburg 
Wa.ehins'tnn 
Freeport  _ 

25.5 
18.7 

8.1 

26.5 

136,251,000 

45.612.000 

40.095.000 

57.240.000 

7,.S62,000 

98,600,000 

3,000,000 

3,000,000 

24,000,000 

90 

10 

10 

50 

15 

16 
1.5 
15 

50-62 

24-32 

55 

24 

Total  

279,193,000 

7,362,000 

128,600,000 

Jefferson  Township  Area  25.2  square  miles 


Pittsburgh  - 

Waynesburg  

Washington  

Freeport  

21.2 
1.2 
.1 
25 . 2 

107.370,000 

4,536,000 

495,000 

54,432,000 

7,533,000 

76,380,000 

300,000 

40,000 

23,000,000 

90 

10 

10 

50 

15 

15 

15 

15 

50-62 

36-48 

55 

24 

Total  

166,842,000 

7,5.33,000 

99,720,000 

Long-  Branch  Boro.  Area  2.3  square  miles 


Pittsburgh  

Waynesburg  

Freeport  _ - 

2.3 

.2 

2.3 

20,466,000 

720,000 

8,694,000 

17,784,000 

2,050,000 

300,000 

3,000,000 

90 

60 

50 

15  98-100 

15  40 

15  42 

29,830,000 

17,784,000 

5,350,000 

Morris  To-wnship  Area  31.1  square  miles 


Pittsburgh  __  „ 

Waynesburg  

Washington 
Freeport  

31.1 

31.1 

31.1 

31.1 

184,. 51. 8,000 
155,565,000 

83.970.000 

83.970.000 

141,000,000 

66,000,000 

21,000,000 

35,000,000 

90 

60 

30 

50 

15 

15 

15 

15 

62-68 

50-60 

30 

30 

505,023,000 

263,000,000 

Mt.  Pleasant  Township  Area  37.0  square  miles 


Pittsburgh  

Waynesburg 

Wasliington 
Freeport  - - 

37.0 

14.0 
3.5 

.37.0 

199,854,000 

31.734.000 

18.090.000 

79.920.000 

16,740,000 

147,800.000 

5,000,000 

.3,000,000 

33.000,000 

95 

20 

20 

50 

15 

15 

15 

15 

62-68 

24-26 

50-60 

24 

Total  

— 

329,598,000 

16,740,000 

188,800,000 

— 

North  Pranldin  Township  Area  7.5  square  miles 


Pittsburgh  

Waynesburg  - 

Washington  

Preeport 

7.5 

7.5 

6.4 

7.5 

43.9.34.000 

26.262.000 

20.700.000 

20.250.000 

35,400,000 

8,000,000 

5.000. 000 

5.000. 000 

95 

40 

.30 

50 

15 

15 

15 

15 

62-fifi 

35-45 

3(M0 

30 

111,150,000 

56,400,000 

North  Strabane  Township  Area  28. S square  miles 


Pittsburgh  

Waynesburg  

Wa.chington  - - - 
Freeport  ..  

28.0 
19.7 
6.2 
28., 4 

166,3‘’0,000 

.57.240,000 

19.620.000 

77.760.000 

14,256,000 

122,700,000 

19.000,000 

5,000,000 

.33.000,000 

95 

40 

SO 

no 

15 

15 

15 

15 

66 

26-36 

30-^0 

.^0 

Total  

320,940,000 

14,2,56,000 

179,700,000 

— 

Total 
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Coal  resources  in  Wuslihu/ton  Couuhj  hi/  towii.sliips — Coiilhiueil 


Bed 

Area 

Original 

ilinrd  out 

Mining 

Milling 

loss 

Range  oi 
thick- 
ness 

(sq.  mi.) 

deposit 

and  lost 

Recoverable 

per  cent 

per  cent 

(Inches) 

Nottingham  Township  Area  ly.S  syuarc  inili'S 


Pittsburgh  _ - 

JO.G 

117,144,000  12.01:0,000 

80,200,1X10 

DO 

15 

65-f‘S 

W aynesburg 

S.  1 

20,172,CKI0  

8,000,000 

40 

15 

32-36 

1.0 

3,150,000 

800,000 

30 

15 

Freeport  - 

l‘).S 

64,152,000  i 

27.(100,000 

51) 

15 

35 

210,618,000  j 12,000.000 

110,100,000 

Peters  Township  Area  20.2  square  miles 


Pittsburgh  

19.4 

115,452,000 

2,430,0(K) 

80.400,000 

90 

15  66-r8 

2S,4’'*2,000 

0,000.000 

40 

15  26-:;il 

Washington  

.5 

2,025,000 

300,000 

20 

15  ' 4.7 

Freeport  . 

20.2 

.54,540,000 

23,000,000 

.50 

15  ' 30 

Tnffll 

200,439,000 

2,4.30,000 

118,700,000 

Robinson  Township 

Area 

2'2.3  square  miles 

32,202,000 

IS,  320.  (.100 

I3.rno,ooo 

15 

58-62 

Freeport  - 

22 . .3 

48.10^,000 

20.  wo,  000 

60 

15 

24 

Total  

80.370,000 

13,320,000 

33.600,000 

Roscoe  Boro. 

Area  .8  square  miles 

Pittsburgh  

.4 

S.oofi.oon 

2.700.000 

(I'^.OOO 

1.0 

15 

ICih 

Freeport  _ . . 

.8 

3,024,000 

— 

1,000, 00^ 

50 

r. 

42 

Total  

6,624,000 

2,700,000 

1,068,000 

Smith  Township 

Area 

35.5  square  miles 

Pittsburgh  

2.5.7 

143.398,000 

34,r.78,n00 

82.400.000 

9fi 

15 

58-62 

Waynesburg  

5.7 

12. 70®, 000 

1 .000.000 

10 

15 

04 

Freeport 

3.5.5 

7o,asn,noo 

— 

32.000,000 

50 

1.5 

24 

Total  

231,876,000 

34,-578,000 

115,400,000 

Somerset  Township Area  S4.1  square  miles 


Pittsburgh  . - 

.34.1 

203,0.58.000 

43.524.000 

122.000.000 

00 

l.'i  i 66-08 

\Vayne.«burff  

2.3.0 

97.5.33,000 

41  -OOf^.OOO 

50 

1-5  36-6() 

Washington 

4.3 

11,160,000 

2 000  000 

Freeport 

34.1 

110.4.84,000 

46,000,090 

50 

15  , .36 

Total  

422,235,000 

43,524.000 

211,000,000 
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Coa<l  resources  in  Waslrbigton  County  hit  townships — Continued 


Bed 

Area 

Original 

Mined 

out 

Mining 

Mining 

loss 

Range  ol 
thick- 
ness 

(sq.  mi.) 

deposit 

and 

lost 

Recoverable  per  cent 

per  cent 

(Inches) 

South  Franklin  Township  Area  22.4  square  miles 


Pittsburgh  

Waynosburg  

Washington  

Freeport  

22.4 

22.4 

22.0 

22.4 

1.30,860,000 

94.09.3.000 

59.400.000 

60.480.000 

100,000,000 

39.000. 000 

16.000. 000 
25,000,000 

90 

.30 

30 

50 

15 

15 

15 

15 

62-66 

40-5.3 

30 

30 

Total  

344,836,000 

179,000,000 

South  Strahane  Township  Area  24.1  square  miles 


Pi  ttsburgh  

Whyne.sburg  

Washington  

Freeport  

24.1 

22.3 

16.5 

24.1 

142,722,000 

74.988.000 

44.5.30.000 

65.070.000 

1,188,000 

108.000,000 

31.000. 000 

11.000. 000 
27,000,000 

ocoo  1 

15 

15 

15 

15 

62-66 

32-45 

30 

30 

Total  

327,. 3.30, 000 

1,188,000 

177,000,000 

Speer.s  Boro.  Area  1.4  .square  miles 


Pittsburgh 
Freeport  

.n 

1.4 

5,iRt,onn 

5,292,000 

4,220,000 

fion.nno 

2.000,000 

90 

50 

15 

15 

96 

42 

10,176,000 

4,320,000 

2,660,000 

Stofkdale  Boro. 


Area  .4  square  miles 


Pittsburgh  

Freeport  

.1 

.4 

'K)o.ono 

1,512,000 

=^)0,0()0 

76.000 

600,000 

ifO 

50 

15 

15 

100 

42 

Tnt.jil 

2,412,000 

.800,000 

676,000 

Twilight  Boro.  Area  1.4  square  miles 


Pitt.shurgh  

.90 

8.220.000 

.3.436,000 

M 0 0, ('00 

90 

15 

92-96 

Fl'eeport  

1.4 

5,292,000 

2.000,000 

50 

15 

42 

13,538,000 

3,456,000 

5,600,000 

Union  Township  Area  16.7  square  miles 


Pittsburgh  

Redstone  

Waynesburg  

Freeport  . 

12.7 
12.0 

1.0 

16.7 

79.4.34.000 

38.880.000 
3,276,000 

54.108.000 

34,434,000 

200,000 

34,400,000 

22,000,000 

1,000,000 

22,000,000 

90 

70 

40 

50 

15 

20 

15 

15 

66-72 

36 

32-40 

36 

175,098,000 

34,634,000 

79,400,000 
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Coal  resources  hi  Washington  County  hy  townships — Continued 


Area 

Original 

Alined  out 

Alining 

Mining 

loss 

Range  oi 
thick, 
ness 

(sq.  mi.) 

deposit 

and  lost 

Recoverable 

per  cent 

per  cent 

(Inches) 

Washington  Boro.  Area  3.5  square  miles 


Pittsburgh  

3.5 

20,430,0110 

558,000 

10,000,000 

95  1 15 

02-60 

Waynesburg  

2.5 

8,100,000 

324,000 

3,000,000 

50  ' 15 

30 

9 

i)00,OUO 

200,000 

00  15 

5U 

Pret'ijort  _ 

3.5 

9,4.10,000 

4,000,000 

50  15 

:i0 

38,880,000 

682,000 

23,200,000 

West  Bethlehem  Townshiii  Area  40.5  sciuare  miles 


Pittsburgh  

\v  aynesburg 

Washington  .. 
Freeport  — 

40.5 
45.2 

21.5 

40.5 

2‘>1,582,0(JO 

215,055,000 

5.5,170,000 

150,000,000 

12,780,000 

213.000. 0(10 

100.000. 000 
i4,0(;o,ooo 

04-,000,000 

oa 

GO 

30 

50 

15 

15 

15 

15 

O'O-SO 

45-00 

20-8u 

30 

712,407,000 

12,780,000 

400,000,030 

West  rinlej'  Township  Area  40.7  square  mil(.s 


40.7 

217,404,000 

100,, 300, 000 

00 

15 

5S-(4) 

Waynesburg  _ __ 

40.7 

174,879,000 

3:0,000 

44,000,000 

30 

15 

4U  .55 

Washington  . __ 

40.7 

lC0,S!i(Mll(0 

30li,(K)0 

a,0((0.G0o 

10 

l9 

3() 

Freeport  --  . 

40.7 

109,890,000 

40,000,000 

50 

15 

30 

01 2, 003,000 

G7t,,000 

205,300,000 

West  Pike  Run  Township  Area  18.2  square  miles 


Pittsburgh  _ - . 
Wavne.^burg 
Washington 
Freeport 

17.7 

?..S 

1 .0 
18.2 

i3r.,rrf)2,ooo 

27.117.000 

1 ,800,  (Hid 

08.790.000 

32,700,000 

79.000. 000 
13, (HK), 00(1 

450,000 

29.000. 000 

{)0 

00 

30 

50 

15 

15 

15 

15 

Cn-!)8 

45-i;o 

20 

42 

234,315,000 

32,700.000 

121,J5(),(K)0 

I 
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COAL  RESOTTRCE8  OE  PENNSYLVANIA 


WESTMORELAND  COUNTY 


By 

John  F.  Reese 


INTRODUCTION 

Westinorelaiul  County  is  one  of  tlie  largest  soft  coal  producing 
counties  in  tlie  State.  Witli  Fayette  County,  it  produces  one-third 
of  ilie  bitnininous  coal  mined  in  Pennsylvania. 

The  Pittsburgh  bed  leads  in  production.  It  is  thick  and  has  good 
quality  wherever  it  occurs.  Mining  of  this  bed  is  rai)idly  exhausting 
it.  The  Brookville,  Lower  Kittanning,  Middle  Kittanning,  Lower 
Freepoi-t  and  Upper  Freeport  beds,  lying  below  the  Pittsburgh,  are 
also  workal>le  locally.  The  Redstone  coal,  lying  above  the  Pittsburgh, 
has  come  into  importance  as  a producer  within  the  last  few  years. 

Westmoi'eland  County  is  literally  dotted  with  coal  mining  towns. 
Even  the  larger  cities  depend  upon  coal  mining  as  their  chief  sup- 
])orting  industi'y.  Railroad  facilities  are  excellent,  and  Westmore- 
land County  coal  is  ahvays  in  demand  for  gas,  steam  and  coke 
making. 


COAL  BEDS 

Westmoreland  County  has  six  beds  that  are  now  of  economic  in- 
terest. In  order  of  ])reseut  importance  as  shii)ping  coals  they  are 
the  Pittsburgh,  Uj)i)er  Freeport,  Redstone,  Lower  Kittanning,  Middle 
ICitl aiming,  and  Waynesburg. 

l^ittshur(j]i  coal.  The  great  develojunent  of  this  bed,  and  numerous 
exj)osures  of  its  outcrop  have  furnished  many  reliable  measurements 
of  the  thickness,  thus  making  possible  an  accurate  and  reliable  com- 
initation  of  the  quantity  of  coal  contained  in  this  bed.  No  informa- 
tion is  available  as  to  the  size  of  mined-out  areas  in  some  localities. 
Foi-  these  jdaces  an  estimate  of  probable  depletion  has  been  made, 
based  on  age  and  size  of  operation,  or  on  the  difference  between 
(triginal  areas  and  statements  of  acreagts  remaining  unmined. 

Upper  Freeport  coal.  This  bed  contains  the  greatest  resource  with- 
in the  county.  The  extensive  development  of  this  coal  along  the 
Kiskiminitas  and  Allegheny  rivers,  the  outcrop  throughout  the 
county,  and  drill  liole  records,  have  furnished  a fair  number  of  de- 
tailed measurements  of  its  thickness.  From  data  available,  a fairly 
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accurate  map  of  this  bed  has  been  made  showing  the  extent  of  the 
thick  Freeport  coal,  tlie  large  fanlted  area  in  the  central  and  west- 
ern part  of  the  comity;  and  the  local  faults  along  Kiskiminitas  Eiver. 

Because  of  the  approaching  exhanstion  of  the  Bitlsbnrgh  coal,  this 
bed  will  be  first  in  economic  importance  Avithin  a few  years. 

Redstone  coal.  This  bed  is  of  economic  value  in  live  toAvnships. 
A fair  number  of  measurements  from  its  outcrop  and  from  several 
mines  have  made  possible  a fairly  accurate  estimate  of  the  tonnage. 
A low  percentage  of  recovery  has  been  assumed  for  this  bed,  because 
when  the  Bittsburgh  coal  has  been  mined,  the  intervening  rocks  will 
cave,  thus  breaking  the  bed  and  making  recovery  of  this  coal  both 
difticnlt  and  costly. 

Loicer  Kittanning  coal.  This  bed  has  economic  importance  in  live 
townships,  all  lying  east  of  Chestnut  Kidge.  A fair  number  of 
measurements  are  available  from  its  outcrop,  and  from  mines  along 
Conemaugh  Eiver.  Available  drill-hole  records  show  this  coal  to  be 
extremely  variable  in  thickness  and  of  no  economic  value  west  of 
Chestnut  Eidge. 

Middle  Kittanning  coal.  Drill-hole  records  show  this  coal  to  be 
fairly  persistent  and  of  fair  thickness  in  the  western  part  of  the 
county.  An  average  thickness  of  3 feet  has  been  used  in  eight  town- 
ships where  its  existence  has  been  e.staldished.  A recovery  of  only 
50  per  cent  has  been  assumed  for  this  bed,  because  of  meager  data 
regarding  its  thickness  and  continuity. 

Wagneshurg  coal.  A number  of  measurements  have  been  made 
on  the  outcrop,  and  in  the  mines  of  this  coal.  It  has  importance  in 
llempheld  and  vSeAvickley  townships.  This  bed  is  broken  by  many 
partings,  is  variable  in  section,  and  in  places  is  under  sliallow  cover. 
For  these  reasons  a Ioaa'  ])ercentage  of  reco\ery  has  been  used  in 
figuring  the  mineable  tonnage.  This  coal  is  mined  for  domestic 
use  in  many  places  because  it  is  readily  accessible. 

Other  coal  beds  are  mined  for  local  use,  but  as  they  ai'e  not  im- 
portant, and  lit  tle  is  knoAvn  of  their  extent  and  thickness,  they  have 
not  been  included  in  the  compulation  of  the  reserves. 


COAL  EESOUECES 

The  reliability  of  the  average  thickness  of  the  coals  used  in  the 
computation  of  tonnage  decreases  for  the  beds  in  the  order  folloAV- 
ing;  Bittsburgh,  Upper  Freeport,  Eedstoue,  Waynesburg,  LoAver  Kit- 
tauuiug,  and  Middle  Kittauning.  Thus,  Avhile  the  ligures  for  the 
Bittsburgh  bed  are  conservative,  and  probaldy  reliable,  the  ligures  for 
the  Middle  Kittanuiug  coal  may  be  much  too  small  or  many  times- too 
large. 


150 


COAL  RESOURCES  OP  PENNSYLVANIA 


Coal  resources  in  Westmoreland  County 


Bed 

Original  deposit 

Mined  out 

Recoverable 

VVnvnosbinY 

15,822,000 

324.900.000 

1.872.540.000 

2.732.598.000 

706.644.000 
729,000,000 

810,000 

2,970,000 

1,167,687,000 

45,378,000 

324.000 

972.000 

7,600,000 

163.200.000 

538.300.000 
1,859,200,000 

297.500.000 

431.700.000 

Total  

0,381,504,000 

1,218,141,000 

3,297,500,000 

luminary  of  recoverable  coal  in  West moreland  County 


Township 

Fittsburgh 

Upper 

Freeport 

Redstone 

Lower 

Kittanning 

Middle 

Kittanning 

Waynesburg 

Allegheny  

62.400.000 

58.300.000 

67.400.000 

205.700.000 

63.300.000 

100.600.000 

124.400.000 

9.300.000 

163.000. 000 

156.060.000 

5.200.000 
66,000,000 

111.000. 000 
14,000,000 

42,500,000 

Bell  

5,000,000 

(look  _ 

76,900,000 

Peiry  - . 

30,400,000 

Donegal  _ .. 

63,500,000 

K.  Huntingdon.. 
Pairiielcl  

23.100.000 
5,300,000 

12.800.000 
62,000,000 

5,300,000 

96,300,000 

Franklin  

52,000,000 

Hemplield  

10,700,000 

2,000,000 

J/igonier  ... 

154,000,000 

J.owcr  Burrell  . 

23,000,000 

l.oyalhanna 

9,200,000 

.55,300,000 

22.900.000 

43.800.000 

02.700.000 

Mt.  Bleasant  .. 
N.  Huntingdon. - 
Beiin  ..  - 

10,000,000 

40.000. 000 

48.000. 000 

K.ostraver  

114.000. 000 

59.000. 000 
33,600,000 

83.000. 000 

112.000. 000 
117,000,000 

53.000. 000 

81.000. 000 

65,000,000 

St.  CJair 

41,000,000 

35,iX)0,000 

46.900.000 

53.900.000 

62.800.000 

Sewickley  

45,000,000 

32,500,000 

39,000,000 

5,600,000 

s.  HuntiDgdon-- 
Uiiity  - - 

Uppf'r  Burrell 

21,000,000 

32,000,000 

Washington  

1,000,000 

Total  

538,300,000 

1,859,200,000 

163,200,000 

431,700,000 

297,. 500,000 

7,600,000 

Coal  resources  in  W estmoreland  County  by  toivnshvps 


Mined 

Mining 

Thick- 

Bed 

Area 

Driginal 

out 

Recoverable 

Mining 

lost 

ness 

(sq.  mi.) 

deposit 

and  lost 

per  cent 

per  cent 

(inches) 

Allpgiipny  'I’ownship  Area  34.5  square  miles 


U.  Freeport 

26.3 

100,506,000 

18,900,000 

62,400,000 

90 

15 

42-50 

M.  Kittanning  ... 

31.0 

100,440,000 

324,000 

42,500,000 

50 

15 

36 

201,006,000 

19,224,000 

104,900,000 

Hell  'I’ownship  Area  23.9  square  miles 


1.3 

9,684,000 

3,024,000 

5,000,000 

90 

15 

80-84 

U.  Freeport  ...  . 

18.9 

83,700,000 

7,416,000 

58,300,000 

90 

15 

44-52 

93,384,000 

10,440,000 

63,300,000 
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Coal  resources  in  Westmoreland  County  by  townships — Continued 


1 

'Mined 

i 

Mining 

Thick. 

Hed 

Area  1 (Original 

out 

Recoverable  ! Mining 

lost 

uoss 

(sq.  mi.)]  deposit 

1 

and  lost 

, per  cent 

per  cent 

(inchesl 

Cook  Township  Area  47.3  square  miles 


U . Freeport  

L.  Kittanning 

24.2 

40.0 

88,236,000 

120,600,000 

324,000 

07.400.000 

76.900.000 

90 

70 

15 

15 

34-16 

36 

217,836,000 

324,000 

144,300,000 

Derry  Township  Area  101. S square  miles 


Pittsburgh  

U.  Freeport  

19.7 

68.2 

146.862.000 

303.516.000 

107,100,000  30,400,000 

1,008,000  205,700,000 

90 

80 

15 

15 

73-92 

40-70 

Tnt-al 

450,378,000 

108,108,000  236,100,000 

1 

Donegal  Township  Area  .50.5  square  miles 


U.  Freeport  

24.0 

72,000,000 

270,000 

63,300,000  90 

15 

.30-38 

L.  Kittanning 

33.0 

106,920,000 

— 

63,500,000  1 70 

15 

36 

'I’ntnl 

178,920,000 

270,000 

i 

K.  Huntingdon  Township  Area  34.8  square  miles 


Pittsburgh  

10.6 

92,340,000 

62,136,000 

23,100,000 

90 

15 

94-108 

U.  Freeport  

33.0 

148,500,000 

450,000 

100,600,000 

80 

15 

50 

240,810,000 

62,586,000 

123,700,000 



Fairtielci  Township  Area  64.6  square  miles 


Pittsburgh  

2.4 

16,848,000 

9,828,000 

5,300,000 

90 

15 

78 

U.  ITeeport  . - 

39.0 

166,608,0f)0 

3,888,000 

124,400,000 

90 

15 

44-.54 

J..  Kittanning 

50.0 

162,000,000 

96,300,000 

70 

15 

36 

Total 

345,456,000 

13,716,000 

226,000,000 

ITanklin  Township  Area  37.8  square  miles 


Pittsburgh  

U.  Freeport  

M.  Kittanning  ... 

6.7 

2.0 

37.8 

48.312.000 

12.240.000 
122,472,000 

31,464,000 

12,800,000 

9,300,000 

52,000,000 

90 

90 

50 

15 

15 

15 

76-, 88 
68 
36 

Total 

183,024,000 

31,461.000 

74,100,000 

Hempfleld  Town-ship  Area  90.5  square  miles 


Pittsburgh  

27.7 

211,410,000 

130,320,000 

62,000,000 

90 

15  ' 

72-94 

U.  Freeport 

58.0 

242,838,(K30 

1,834,000 

16<3,(X)0,000 

80 

15 

32-60 

Redstone ... 

6.3 

21,618,000 

882,000 

10,700,000 

60 

15  . 

‘^ft-5-l 

Waynesburg  

1.4 

4,213,000 

270,000 

2,000,000 

60 

15  1 

30-60 

Total 

480,078,000 

133,326,000 

237,700,000 
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Coal  resources  in  Westmoreland  Couiity  hy  townsliips — Continued 


■’Mined 

Mining 

Thick- 

Bed 

Area 

Original 

out  1 Kecoverable 

Mining 

lost 

ness 

(sq.  mi.) 

deposit 

and  lost  j 

per  cent 

per  cent 

(inches) 

J^igoiiier  Township  Area  98.8  square  miles 


L’ittsburgh  

U.  itreeport 

L.  Kittanning 

2.6 

50.5 

80.0 

18,252,000 

205.056.000 

259.200.000 

11,232,000 

432,000 

5,300,000 

156.000. 000 

154.000. 000 

90 

90 

70 

15 

15 

15 

78 

20-48 

36 

482,508,000 

11,664,000 

315,300,000 

Lower  Burrell  TowusMp  Area  16.8  square  miles 


U.  Freeport 

15.3 

78,120,000 

9,090,000 

5,200,000 

90 

15 

42-68 

M.  Kittanning  ___ 

16.8 

54,432,000 

■ 23,000,000 

50 

15 

36 

132,552,000 

9,090,000 

28,200,000 

Loyaihanna  Township 

Area  22.4  square  miles 

Pittsburgh 

1.9 

14,328,000 

2,190,000 

9,200,000 

90 

15 

76-88 

U.  Freeport 

20.5 

86,868,000 

66,000,000 

90 

15 

36-50 

101,196,000 

2,196,000 

75,200,000 

Mt.  Pleasant  Township  Area  54.0  square  miles 


Pittsburgh  

25.2 

217,872,000 

145,4.58,000 

55,300,000 

90 

15 

90-108 

U.  Freeport 

37.3 

164,214,000 

— 

111,000,000 

80 

15 

30-50 

382,086,000 

145,458,000 

166,300,000 

N.  Huntingdon  Town.ship 


Area  29.8  square  miles 


Pittsburgh  - — 

20.5 

147,321,000 

117,342,000 

22,900,000 

90 

15 

CS-95 

G.8 

20,808,000 

14,000,000 

so 

15 

32-40 

8.8 

20,970^000 

10,000,000 

60 

15 

2S-30 

M.  Kittanning 

29.3 

94;9S2,000 

40,000,000 

50 

15 

36 

284,031,000 

117,342,000 

86,900,000 

Penn  Township  Area  35. 5 square  miies 


18.8 

136,701,000 

79,407,000 

43,800,000 

90 

15 

68-82 

M.  Kittanning 

.35.5 

115,020,000 

48,000,000 

50 

15 

36 

251,721,000 

79,407,000 

91,800,000 

Postraver  Township  Area  37.5  square  miles 


Pittsburgh  

32.5 

243,756,000 

161,748,000 

62,700,000 

90 

15 

68-104 

37.5 

168,750,000 

114,000,000 

80 

15 

50 

Kertstone  

32.3 

128,610,000 

864,000 

65,000,000 

60 

15 

36^8 

541,116,000 

162,612,000 

241,700,000 

WESTJK  )RKLANI ) C(  )I  INT  Y 


1",;; 


Coal  resources  hi  West liio)rl<iii(l  Count  1/  hi/  hjinishi ps — Conthimd 


• 

Bed 

Area 
(sq.  mi.) 

1 

Urigliial  i 
deposit 

Jliiieil 

out 

and  lost 

R<  eoverable 

Miniug 
per  cent 

.Mining 

lust 

per  cent 

Tlih'k- 

iiess 

(Inches; 

St.  CJair  Township 

Area  36.8  square  inile.s 

17.0 

78,120,0<X)  L 

59,000,  Of -0 

90 

15 

48-.-, 2 

L.  Kittanning  — 

22.0 

71 i 289,000 

648,000 

41,000,000 

70 

15 

36 

Total 

149,400,000 

648,000 

100, (XJO, otto 

Salem  Township 

.'\rca 

49.7  square  miles 

Pittsburgh  

13.3 

109,224,000  1 

62,226,000 

35,900,000 

90 

15 

72-92 

U.  Freeport  - 

11.0 

49,. 500, 000  1- 

— 

33,600,000 

80 

15 

50 

158,724.000  j 

62,226,000 

69,500,000 



Sewickiey  Townsbip  Area  28.4  square  miles 


Pittsburgh  

24.3 

159,012,000 

97,632,000 

46,900,000 

90 

15 

68-85 

28.4 

122,778,000 

a*!.  000. 009 

80 

15 

S4-r9 

Bedstone  

22.5 

S9,334;000 

792,000 

45,000,000 

60 

15 

28-4S 

M.  Kittanning 

28.4 

92,016,000 

39,000,000 

50 

15 

36 

VVaynesburg 

3.0 

11,610,000 

540,000 

5,600,000 

60 

15 

24-tW 

474,750,000 

98,964,000 

219,500,000 

— 

South  Hunting'don  Towti-shlp  Area  46.6  square  miles 


Pittsburgh  

18.2 

135,900,000 

65,358,000 

53,900,000 

90 

15 

6S-9t 

U.  FTeeport  

42.1 

190,116,000 

900,000 

112,000,000 

70 

15 

48-60 

Redstone  

14.9 

64,368,000 

432,000 

32,500,000 

60 

15 

48 

390,384,000 

66,690,000 

198,400,000 

llnity  Township  Area  71.9  square  miles 


Pittsburgh  

18.8 

161,298,000 

79,164,000 

62, ,800, 000 

90 

15 

84-100 

U.  Freeport 

38.6 

172,404,000 

117,000,000 

80 

15 

46-50 

Total 

333,702,000 

79,164,000 

179,800,000 

Upper  Burrell  Township 

Area  15.3  square  miles 

2 

l,M68,n00 

1,368,000 

90 

70 

U.  Freeport  

14.6 

69.336,000 

.53,000,000 

00 

15 

44-0« 

M.  Kittanning 

15.3 

49,572,000 

21,000,000 

50 

15 

36 

Total 

120,276,000 

1,. 368, 000 

74,000,000 

Washington  Township  Area  3.1.9  square  miles 


Pittsburgh  

.3 

2,052.000 

P, '34, 000 

1.000, OOO 

90 

1.5 

70 

tr.  Preenort  

28.9 

108,824,000 

1,170,000 

81.000.000 

f)0 

15 

42-5'’ 

M.  Kittanning 

24.0 

77,760,000 

324,000 

32,000,000 

50 

15 

,30 

Total 

188,136,000 

2,178,000 

114,000,000 
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PEEFACE 


One  of  the  important  functions  of  the  U.  S.  Bui’eau  of  Mines,  De- 
partment of  the  Interior,  has  been  the  analyzing  of  samples  of  coal 
from  every  coal  mining  State  and  from  Alaska.  The  analyses  are 
being  published  for  the  information  of  Government  officials  and  the 
public. 

These  samples  have  been  collected  in  mines  by  representatives  of 
the  Bureau  of  Mines  and  by  geologists  of  the  U.  S.  Geological  Survey 
in  investigations  of  mineral  resources ; they  have  been  collected  from 
coal  delivered  for  the  use  of  Government  Departments — Treasury, 
Navy,  and  War — and  for  various  Government  institutions;  they  have 
also  come  from  coal  obtained  for  tests  by  the  Bureau  in  investigating 
the  utilization  of  fuel  and  the  explosibility  of  coal  dust.  Many 
samples  have  been  collected  and  analyzed  in  connection  with  the 
work  of  various  State  geological  survey.s,  in  the  case  of  this  publica- 
tion particularly  the  Penu.sylvania  Topographic  and  Geologic  Sur- 
vey, which  is  printing  it. 

From  time  to  time  the  Bureau  of  Mines  has  published  the  ana- 
lytical results  in  large  bulletins.  Although  the  analyses  in  any  one 
bulletin  are  grouped  together  by  States,  or  by  special  uses,  to  look 
up  the  analyses  of  coals  from  any  particular  section  of  the  country 
necessitates  the  perusal  of  a number  of  bulletins,  some  of  which  are 
no  longer  available  for  free  distribution. 

Moreover,  when  the  Bureau  receives  an  inquiry  for  analyses  of 
coal  from  any  desired  part  of  the  country,  it  constitutes  a large 
wastage  of  printed  documents  to  send  a number  of  bulletins  in  order 
to  show  the  analyses  for  only  one  mining  district  in  a State,  or  even 
for  an  individual  mine.  It  therefore  is  deemed  expedient  to  republish 
the  analyses  of  coal  in  a series  of  inexpensive  publications,  by  sepa- 
rate States. 

Bureau  of  Mines  Techincal  Paper  269  on  Iowa  coals  was  the  first 
of  the  series  to  be  issued ; this  paper  on  Pennsylvania  coals  is  the 
sixth,  the  others  in  order  being  Kentucky,  Ohio,  Utah,  and  Alabama. 

H.  Foster  Bain 
Director,  Bureau  of  Mines, 
Department  of  the  Interior. 
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ANALYSES  OF  PENNSYLVANIA 
BITUMINOUS  COAL 


Prepared  by  United  States  Bureau  of  Mines 


INTEODUCTION 
By  Geo.  H-  Ashley 


This  paper  which  gives  analyses  of  Pennsylvania  coals  with  a 
description  of  the  mines  from  which  samples  were  taken,  constitutes 
Part  IV  of  the  Introduction  to  a report  on  the  Coal  Fields  of  Penn- 
sylvania. Part  I will  consist  of  a general  description  of  the  original 
occurrence  of  coal  and  the  salient  features  of  the  coal  fields  of  Penn- 
sylvania, by  the  State  Geologist;  Part  II  will  contain  a more  de- 
tailed description  of  the  fields  by  counties,  by  J.  D.  Sisler ; and  Part 
III  will  give  estimates  of  bituminous  coal  reserves,  by  John  F.  Reese. 
The  analyses  here  given  are  of  samples  taken  by  members  of  the  U.  S. 
Bureau  of  Mines,  the  U.  S.  Geological  Survey,  and  the  Pennsylvania 
Geological  Survey.  Sampling  for  the  State  Survey  was  done  by 
Prof.  Erie  G.  Hill,  University  of  Pittsburgh,  who  took  254  samples 
in  84  mines;  by  Mr.  L.  D.  Woodworth,  Carnegie  Institute  of  Tech- 
nology, who  took  486  samples  in  175  mines,  and  by  J.  D.  Sisler,  who, 
during  1923,  took  15  samples  in  12  mines.  The  samples  taken  by 
the  State  Survey  were  selected  so  as  to  fill  geographic  gaps  left  in 
previous  sampling  by  the  Federal  Bureaus,  and  to  have  data  on  coal 
beds  not  previously  tested.  It  is  hoped  that  in  the  future  this  work 
may  be  continued  and  samples  taken  in  all  mines  of  the  State,  and 
of  all  beds  in  all  parts  of  the  State  that  promise  workable  coal 
Acknowledgment  is  made  to  the  United  States  Bureau  of  Mines 
for  the  preparation  of  this  manuscript,  and  for  the  opportunity  to 
publish  it.  The  manuscript  was  edited  by  E.  W.  Stone. 
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GEOLOGY  OF  PENNSYLVANIA  BITUMINOUS 

COALS 

By  James  D.  Sisler' 


Location  and  Age 

The  main  bituminous  coal  field  of  Pennsylvania  lies  in  approxi- 
mately twenty  counties  west  of  the  mountain  area  which  extends  in 
a northeast-southwest  direction  through  the  central  part  of  the  Com- 
monwealth. 

The  coal  fields  lie  in  a dissected  peneplain,  still  in  the  youthful 
stage  of  erosion.  There  are  numerous  V-shaped  valleys  in  the  bitu- 
minous fields  and  the  tributaries  of  the  larger  streams  have  rather 
steep  gradients.  The  main  streams  flow  in  rather  narrow  valleys 
with  comparatively  small  flood  plains 

The  coal  beds  of  Pennsylvania  are  of  Carboniferous  age,  and  are 
confined  to  two  systems,  the  Permain  and  the  Pennsylvanian.  The 
latter  system  is  divided  into  an  upper  or  Pittsburgh  series  and  a 
lower  of  Pottsville  series.  The  Permain  system  is  divided  into  an 
upper  and  lower  series.  The  Pottsville  series  of  the  Pennsylvanian 
is  represented  in  western  Pennsylvania  by  the  Upper  Pottsville  only. 
The  upper  or  Pittsburgh  series  of  the  Pennsylvanian  is  represented 
by  the  Monongahela,  Conemaugh,  and  Allegheny  groups. 

Geologic  Structure 

The  rocks  of  the  bituminous  coal  fields  are  folded  into  many  anti- 
clines and  synclines  extending  in  a general  northeast  direction  across 
the  western  part  of  Pennsylvania.  The  intensity  of  this  folding  in- 
creases toward  the  mountain  region.  West  of  Chestnut  Ridge,  which 
is  in  Fayette,  Westmoreland,  and  Indiana  counties,  the  folding  is 
minor,  and  the  coal  beds  have  low  dips.  Bast  of  Chestnut  Ridge, 
where  folding  is  stronger,  the  basins  are  wider  and  the  coal  beds 
rise  steeply  on  the  flanks  of  the  anticlines. 

Geology 

The  bituminous  coals  of  Pennsylvania  are  associated  with  shale, 
sandstone,  clay,  and  limestone.  Each  group  has  different  proportions 
of  these  deposits,  and  the  proportions  vary  at  different  localities 
within  the  same  group. 


'Associate  geologist,  Chief  of  Coal  Division,  Pennsylvania  Topographic  and  Geoiogic  Survey. 
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PoTTSViLLE  Series 

This  series  is  lai‘gely  sandstone,  which  is  conglomeritic  in  extensive 
areas.  It  is  practically  barren  of  large  workable  coal  beds.  The 
Sharon  and  Mercer  beds  are  workable  in  Lawrence  and  fiercer  coun- 
ties, but  are  now  practically  exhausted.  The  Alton  coal  group,  Uie 
exact  correlation  of  which  is  uncertain,  lies  near  the  top  of  the  Potts- 
ville  series.  Some  of  these  coals  may  be  workable  in  the  future  near 
the  northern  edge  of  the  bituminous  held  in  central  Pennsylvania. 

Allegheny  Group 

This  group  contains  more  mineable  coal  beds  than  any  other 
group  in  Pennsylvania,  and  practically  50  per  cent  of  the  bituminous 
coal  production  comes  from  it.  The  main  outcrojj  is  in  Westmore- 
land, Somerset,  Cambria,  Clearheld,  .Jefferson,  -Indiana,  Clarion, 
Armstrong,  Lawrence,  and  Beaver  counties.  The  group  ranges  from 
250  to  350  feet  in  thickness,  averaging  approximately  300  feet. 

The  mineable  coals  are,  in  ascending  order,  Brookville,  Clarion, 
Lower,  Middle,  and  Upper  Kittanning,  and  Lower  and  Upper  Free- 
port. 

The  Brookville  is  usually  dirty,  aud  ranges  from  a few  inches  to 
8 feet  thick.  It  has  local  importance  in  Cambria,  Somerset,  Arm- 
strong, Butler,  Clarion,  .Jefferson,  Indiana,  Elk,  Clearheld,  aud  Centre 
counties. 

The  Clarion  coal  is  generally  a thin  bed,  high  in  sulphur  and  ash, 
but  locally  is  double  and  workable.  Its  best  development  is  near  its 
type  locality  at  Clarion,  Clarion  County.  It  is  also  locally  mineable 
in  Butler  and  Armstrong  counties. 

The  Lower  Kittanning  is  probably  the  most  persistent  coal  bed  in 
the  Allegheny  group.  It  is  seldom  under  15  inches  thick,  and  rarely 
exceeds  7 feet.  The  variation  is  not  in  the  main  bench,  but  in  the 
presence  or  absence  of  lower  benches.  In  areas  where  it  is  being 
mined  at  present  it  averages  approximately  31/2  feet.  Barely  is  the 
bed  entirely  clean,  for  it  carries  partings  and  binders  that  vary  in 
thickness  and  character  in  different  mining  localities.  The  Lower 
Kittanning  is  important  in  eastern  Fayette,  Somerset,  Indiana,  Cam- 
bria, Clearheld,  Jefferson,  Armstrong,  and  Butler  counties.  It  is 
deep  under  cover  in  the  southwestern  counties  of  Pennsylvania. 

The  Middle  Kittanning  coal  is  not  persistent  in  Pennsylvania.  It 
ranges  from  a few  inches  to  4 feet  thick,  and  is  being  mined  at  a 
number  of  places  in  Clearheld  County,  where  it  is  regular  in  thick- 
ness. It  is  also  mined  in  Beaver  County,  where  it  is  known  as  the 
Darlington  coal.  Its  correlation  is  uncertain. 

The  Upper  Kittanning  is  generally  unimportant  in  most  of  the 
bituminous  coal  districts.  It  ranges  from  a few  inches  to  7 feet  thick. 
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Its  greatest  thickness  and  best  quality  are  in  southern  Cambria 
and  northern  Somerset  Counties,  Avhere  it  is  now  being  mined  ex- 
tensively. It  is  also  locally  important  in  Beaver  County,  where  it  is 
a true  caunel  coal.  It  is  being  mined  locally  in  Armstrong,  Jefferson, 
Clarion,  and  Clearfield  counties.  The  Upper  Kittanning  is  deep 
under  cover  in  the  southwestern  coiinties  of  Pennsylvania,  and  little 
is  known  of  its  thickness  or  value,  but  it  is  probably  workable  in 
some  areas. 

The  LoAver  Freeport  is  variable  in  thickness,  ranging  from  a few 
inches  to  16  feet.  It  is  locally  knoAvn  as  the  Moshannon  in  Clearfield 
County,  and  has  produced  large  quantities  of  excellent  smokeless 
steam  coal.  It  is  the  main  bed  of  the  Punxsutawney-Reynoldsville- 
Dubois  area,  where  it  is  from  4 to  11  feet  thick.  It  is  also  being 
mined  in  Cambria  County  on  the  Conemaugh  and  in  the  vicinity  of 
Barnesboro.  It  is  extremely  variable  in  thickness  in  other  parts  of 
the  bituminous  field,  and  is  mined  locally  Avhere  its  thickness  permits 
of  commercial  development.  The  bed  is  much  split  in  most  localities. 
Drill-hole  records  in  southAvestern  Pennsylvania  indicate  that  it  is 
rarely  of  mineable  thickness. 

The  Upper  Freeport  is  one  of  the  most  persistent  and  valuable 
beds  in  the  Allegheny  group.  Its  physical  character  is  extremely 
variable.  It  ranges  from  a few  inches  to  9 feet  thick,  but  in  general 
it  averages  about  4 feet  Avhere  mined.  It  usually  contains  two  or 
more  shale  or  bone  partings,  and  is  seldom  entirely  clean.  The  chief 
production  from  this  bed  is  in  Cambria,  Somerset,  Clearfield,  Jeffer- 
son, Armstrong,  Indiana,  and  Allegheny  counties.  It  is  a thick  bed 
at  numerous  localities  in  southwestern  Pennsylvania,  but  its  develop- 
ment has  been  hindered  by  the  presence  of  the  valuable  and  more 
easily  accessible  Pittsburgh  bed. 

Conemaugh  Group 

This  group  ranges  from  500  to  900  feet  thick  and  is  distinguished 
from  the  over-  and  underlying  formations  by  the  presence  of  thick 
beds  of  red  shale.  This  group  is  thickest  in  Somerset  County.  The 
thickness  decreases  westAvard  to  less  than  500  feet  in  eastern  Ohio. 

This  group  contains  about  twenty  coal  beds,  most  of  which 
average  less  than  12  inches  in  thickness.  The  Bakerstown,  Harlem, 
and  Wellersburg  coals  are  locally  mineable,  but  their  present  use 
is  restricted  entirely  to  local  domestic  fuel.  These  beds  range  from 
a feAv  inches  to  4 feet  thick,  averaging  less  than  3 feet  thick  where 
mined. 


Monongahela  Group 

This  group  iucludes  the  strata  between  the  top  of  the  Waynesburg 
coal  and  the  base  of  the  Pittsburgh.  It  ranges  from  200  to  375  feet 
in  thickness.  It  is  thickest  on  the  Monongahela  Elver  and  thinnest 
on  the  Ohio-Pennsylvania  State  line. 

The  outcroj)  of  this  groiup  is  confined  to  Washington,  Beaver,  Alle- 
gheny, Indiana.  Westiuoi’eland,  Fayette,  and  Somerset  counties.  The 
group  is  under  cover  in  the  southern  part  of  Washington  County 
and  practically  all  of  Greene,  except  along  the  Monongahela  Kiver. 

The  Waynesburg  coal,  at  the  top  of  this  formation,  is  important 
in  some  localities,  particularly  when  demand  is  excessive.  It  ranges 
from  2 to  10  feet  thick,  and  is  much  parted  by  clay,  bone,  and  shale. 
At  many  localities  fully  half  of  the  bed  is  impurities. 

The  Sewickley  coal,  lying  below  the  Waynesburg,  ranges  from  a 
few  inches  to  6 feet.  It  is  most  important  in  the  vicinity  of 
^fapletown  in  southeastern  Greene  County.  It  is  also  mined  locally 
in  Fayette,  Washington,  Westmoreland,  and  Somerset  counties. 

The  Bedstone  coal,  lying  from  30  to  90  feet  above  the  Pittsburgh 
coal,  ranges  from  a few  inches  to  QYo  feet  thick.  The  variation  in 
thickness  is  both  great  and  abrupt,  making  mining  unprofitable  in 
most  localities.  It  is  being  mined  loically  in  Greene,  Washington, 
Fayette,  and  Westmoreland  counties. 

The  Pittsburgh  coal,  at  the  base  of  the  Monongahela  grouj),  is  the 
best  known  and  most  valuable  coal  in  sonthwestern  Pennsylvania. 
It  is  persistent,  ranging  from  4 to  16  feet  in  thickness,  but  averaging 
about  7 feet.  Its  uses  are  varied.  It  is  standard  coking  coal  in 
the  Connellsville  basin  of  Westmoreland  and  Fayette  counties;  it 
is  a high  grade  of  illuminating  gas  coal  in  the  Irwin  basin  of  West- 
moreland County;  in  Greene,  southern  Washington,  and  western 
Fayette  counties  it  is  an  excellent  by-prodnct  coking  coal;  and  in 
western  Washington  and  Allegheny  counties  it  is  high-grade  steam 
coal. 

The  Pittsburgh  bed  is  characteristically  divided  into  a roof  and 
main  division.  The  latter  is  usually  split  into  four  benches  by  thin 
bone  or  shale  partings.  The  roof  division  is  rarely  of  mineable 
quality  because  of  numerous  bone,  clay,  and  shale  partings. 

A bed  lying  10  to  28  feet  above  the  Pittsburgh  in  Somerset  county, 
is  probably  the  Pittsburgh  Rider,  and  not  the  Redstone.  It  is  an 
important  commercial  bed,  averaging  4 feet  thick. 

Permian  Coals 

The  Permian  coals  outcrop  only  in  Greene  and  Washington  coun- 
ties. They  are  usually  thin  and  dirty,  and  have  practically  no  com- 
mercial importance  at  present.  Farmers  mine  them  locally  for  house 
fuel. 
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Sequence  and  correlaiion  of  coal  beds 


Group  Names  of  beds 


Washington 


Monongahela 


Conemangh 


Allegheny 


Pottsville 


j^Vashington 
I Waynes  burg  A 

Waynesburg 
Uniontown 
-j  Sewickley 
I Redstone 
[ Pittsburgh 

Moran  to-wn 
Little  Pittsburgh 
Franklin 
Lonaconing 
Hoffman 
Clarysville 
IWellersburg 
Barton 
I Duqnesne 
I Harlem 

I Bakerstown,  Upper 
I Bakerstown.  Lower 
1 Brush  Creek 
I Gallitzin 
[Mahoning 

Upper  Freeport,  E,  Kelly 
Lower  Freeport,  D,  Moshannon,  Dudley 
Upper  Kittanning,  C',  Barnettstown,  Seymour 
, Middle  Kittanning,  C,  Twin  Bed,  Morgan 
Lower  Kittanning,  B,  Barnett,  Bloss,  Miller 
Scrubgrass 
Clarion,  A',  Fulton 
Brookville,  A,  Gordon,  Bear  Creek 

. 

’Homewood,  Tionesta  ( ?) 

Upper  Mercer,  Upper  Alton 
■ Lower  Mercer,  Lower  Alton 
Quakertown 
Sharon 


GHAUACTEK,  UtSES  AND  MAKKETS  OF  L-»ENNSY1. 
VANIA  BITUMINOUS  COALS. 

By  George  H.  Ashley 


Character 

The  bituminous  coals  of  Pennsylvania  range  from  low  volatile  to 
high  volatile,  but  are  all  low-moisture  coals.  The  coals  are  of  three 
types:  caking  or  coking,  noncaking  or  splint,  and  cannel.  The  per- 
centage of  volatile  matter  in  all  kinds  changes  from  lo'w  at  the,  east 
to  high  at  the  west.  This  change  is  thought  to  be  due  to  the  pres- 
sure and  folding  to  which  the  coals  along  with  the  other  rocks  ha\e 
been  subjected.  In  tlie  Broad  Top  Held,  and  in  Somerset,  Cambiia, 
Clearfield,  Centre,  and  other  counties  to  the  northeast,  most  coals  con- 
min  from  3 to  5 times  as  much  fixed  carbon  as  volatile  mattei,  the 
fixed  carbon  ranging  from  bl  to  7.5  per  cent,  and  the  volatile  matter 
from  16  to  21  per  cent.  These  coals  are  classed  as  lovol  coals.  In 
the  line  of  counties  just  west  of  those  listed  the  coals  are  of  the 
medium  volatile  class  (midvols).  This  includes  the  famous  Con- 
nellsville  coking  coal.  Still  farther  west,  covering  most  of  Washing- 
ton and  Westmoreland  counties,  and  the  counties  to  the  north  of 
them  are  high  volatile  coals  or  gas  coals  (hivols).  This  is  discussed 
in  Part  I on  the  geology  of  the  coals  of  Pennsylvania,  where  is  given 
an  isocarb  map. 

Cannel  coals  are  found  in  many  parts  of  the  bituminous  coal  field 
of  Pennsylvania,  but  in  particular  in  Beaver,  Butler,  Armstrong, 
Indiana,  and  Clearfield  counties.  The  cannels  of  Beaver  and  Butler 
counties  are  typical  high-volatile  cannels,  many  of  which  have  been 
used  in  times  past  for  oil  distillation.  The  cannels  of  Armstrong 
and  Indiana  counties  are  medium  volatile  cannels,  and  while  main- 
taining the  physical  character  of  cannels,  have  no  more  volatile  mat- 
ter than  the  coals  around  them.  The  cannels  of  Clearfield  County 
are  low-volatile. 

Splint  coals  or  noncaking  coals  are  not  abundant  in  Pennsylvania. 
The  Sharon  coal,  formerly  mined  in  Mercer  County,  was  a noncaking 
or  splint  or  block  coal,  and  was  formerly  used  in  the  raw  state  in 
iron  smelting. 

Uses 

Steam  Coal 

Practically  all  of  the  coals  of  Pennsylvania  are  steam  coals,  though 
many  coals  in  the  Commonwealth,  because  of  high  ash,  are  not  good 
steam  coals.  The  coal  of  the  Pittsburgh  district  has  long  been  famous 
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as  a steam  coal.  Its  strong,  blocky  character  served  excellently  in 
the  furnaces  of  the  past.  With  the  introduction  of  automatic  stokers, 
and  the  use  of  "powdered  coal,  these  characters  do  not  give  it  the 
same  great  advantage  as  formerly  over  the  more  tender  eastern 
coals  which  have  a higher  heating  value  and  find  ready  market.  The 
Pittsburgh  district  coal  probably  remains  the  best  locomotive  coal 
under  present  practice  as  the  more  tender  coals  tend  to  blow  out  of 
the  smokestack. 

Bunker  Coal 

For  steamship  use  low  volatile  coals  of  the  mountain  counties 
have  long  been  favorites.  Possibly  the  lower  freight  rate  from  the 
eastern  counties  has  had  something  to  do  with  this  demand.  This 
includes  the  coals  from  the  Broad  Top  field,  and  from  Somerset, 
Cambria,  Clearfield,  and  Centre  counties  in  particular. 

Coke  And  Gas  Making 

As  these  uses  are  discussed  elseAvhere  by  Mr.  J.  D.  Davis,  it  is 
only  necessary  to  note  that  the  midvol  coals  of  eastern  Fayette 
and  Westmoreland  counties,  and  of  Indiana  and  Jefferson  counties, 
are  ideal  for  making  beehive  coke,  Avhile  the  coals  from  the  lower 
Yougliiogheny  Valley  and  the  Monongahela  River  as  far  up  as 
Brownsville  have  long  been  famous  as  Pittsburgh  or  “Youghioigheny” 
gas  coal. 

Cement  Burning 

Coal  for  cement  burning  must  be  high  in  volatile  matter,  as  a 
long  flame  is  necessary.  As  the  coal  is  pulverized,  soft  coals  even  of 
medium  ash  content  may  be  used.  Practically  all  of  the  high  vola- 
tile coals  of  Pennsylvania  may  serve  for  this  use. 

Domestic  Coals 

While  all  coals  may  be,  and  are,  used  for  domestic  purposes,  the 
term  is  usually  confined  to  open-burning  or  noncaking  coals.  All  of 
the  cannel  coals  fall  in  this  category.  Of  the  low  volatile  coals  those 
from  the  Broad  Top  field  are  generally  credited  as  most  nearly  meet- 
ing competition  with  anthracite  for  household  use. 

Powdered  Coal 

The  growing  use  of  coal  in  powdered  form  leads  to  increased  in- 
quiry regarding  such  coal.  While  practically  all  coals  may  be  so 
used,  experience  has  shown  that  the  best  results  are  obtained  by 
using  high  volatile,  low  ash,  low-molisture  coals.  The  tender  coals 
of  the  eastern  counties  have  the  advantage  of  costing  less  to  pulver- 
ize, but  lack  in  quantity  of  volatile  matter.  Under  proper  conditions 
high-ash  coals  may  be  used  in  this  way. 
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Smithing  Coal 

The  low-volatile  coals  of  Somerset  and  Cambria  cciiinties  have  long 
been  favorites  as  smithing  coals.  Such  coal  should  be  low  in  sulphur 
and  high  in  B.  t.  u’s.  Certain  districts  in  the  counties  mentioned 
have  built  up  a widespread  trade  in  coals  for  smithing. 

Markets 

Because  of  the  high  grade  and  low  moisture  content  and  high 
heating  value,  Pennsylvania  bituminous  coals  find  a widespread  mar- 
ket. The  coals  of  the  Broad  Top  held  and  mountain  counties  go 
eastward  to  Philadelphia,  Xew  York,  and  New  England,  and  to 
tidewater  for  export  and  bunker  use.  Some  coal  from  Cambria  and 
Somerset  counties  goes  by  the  Baltimore  and  Ohio  Railroad  to  Balti- 
more, and  from  those  counties  and  Clearheld  and  Centre  counties 
to  Philadelphia  by  the  Pennsylvania  Railroad  for  export  to  Holland, 
Switzerland,  Panama  Canal,  and  South  America  in  particular;  also 
for  water  transport  to  New  York  and  New  England.  The  same 
counties,  and  in  addition  Elk,  Jefferson,  Indiana,  and  Armstrong, 
ship  by  rail  to  New  I'ork,  New  England,  and  Canada  via  the  Pennsyl- 
vania Railroad,  the  New  York  Central,  the  Buffalo,  Rochester  and 
Pittsburgh,  the  Erie,  and  other  roads. 

Coal  from  the  western  part  of  Pennsylvania  goes  by  rail  to  Lake 
Erie  points,  thence  by  boat  up  the  lakes  to  Chicago,  Duluth,  and  the 
northwest,  and  into  central  and  western  Canada ; or  by  boat  down 
the  Ohio  to  Ohio  and  Mississippi  river  points  and  adjacent  territory. 
To  a smaller  extent  Pittsburgh  coal  goes  by  rail  to  points  in  Ohio 
and  Indiana  in  competition  with  coals  from  the  fields  of  those  States. 
Smithing  coal  from  Somerset  and  Cambria  counties  is  shipped  to  all 
parts  of  the  United  States. 


MINING  METHODS  AND  TRANSPORTATION  IN 
PENNSYLVANIA 

By  J.  W.  Paul" 


The  method  of  mining  bituminous  coal  in  Pennsylvania  cannot  be 
treated  in  an  extended  manner  in  this  publication  since  this  would 
require  more  space  than  justified. 

The  general  plan  of  operation  of  most  mines  is  on  the  room-and- 
pillar  system,  using  double  entries  from  which  the  rooms  are  driven. 
In  the  early  mining  in  the  Pittsburgh  coal  bed  the  “checkerboard” 
plan  was  much  used,  but  this  entailed  a large  loss  of  coal  in  the 
blocks  of  coal  that  were  left  standing. 

In  recent  years  there  has  been  a tendency  towards  the  adoptiop  of 
the  panel,  room-and-pillar  method,  also  the  block  system,  which  ad- 
mits of  concentrated  mining  within  a relatively  small  section  of  the 
mine.  It  is  not  unusual  to  use  4,  6,  or  8 parallel  entries  for  the  panel 
development. 

The  longwall  advancing  methoid  has  been  tried  in  some  of  the  thin 
beds  of  the  central  coal  field,  but  so  far  it  has  not  passed  beyond  the 
experimental  stage. 

The  average  extraction^  of  coal  throughout  the  State  is  71.4  per 
cent,  but  it  is  estimated  that  15.5  per  cent  of  the  loss  is  avoidable, 
so  the  actual  extraction  should  approximate  87  per  cent. 

Pennsylvania  is  exceptionally  well  provided  with  means  of  trans- 
portation by  trunk  lines,  branches,  and  by  intra- State  railroads, 
among  which  are  the  Pennsylvania;  Baltimore  & Ohio;  New  York 
Central;  Buffalo,  Rochester  & Pittsburgh;  Western  Maryland;  Bes- 
semer & Lake  Erie ; Pittsburgh  & West  Virginia ; Pittsburgh  & Lake 
Erie;  Erie;  Monongahela  Division;  and  Montour  railroads,  all  of 
which  reach  some  of  the  bituminous  mines.  The  Monongahela  River 
furnishes  water  transportation  for  Allegheny,  Greene,  Fayette,  and 
Washington  counties.  During  1923  the  coal  traffic  on  this  river 
amounted  to  18,709,084  tons,  and  of  coke,  385,426  tons.  Coal  is 
moved  on  the  Allegheny  River  also,  the  total  in  1923  being  911,178 
tons.® 


^Cliief  coal  mining  engineer,  Bureau  of  Mines. 

‘‘Sisler.  J.  D.,  liitiiminous  coal  losses  anti  mining  methods  in  Ponna.vlvania;  Penn.  Topo.  & 
Geoh  Snrvpv  Bull.  M.  4.  p.  27,  1024. 

'Figures  from  TJ.  S.  Engineers  Office,  Pittsburgh,  Pa. 
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COKE  AND  GAS  FROM  PENNSYLVANIA  COALS 
By  J.  D.  Davis“ 


Coke 

Since  the  beginning  of  mannfaoluring  of  metalliu’gical  coke  in  the 
United  States,  which  dates  from  about  1859,  Pennsylvania  has  main-  _ 
tained  supremacy  in  coke  production.  Available  statistics  for  the 
year  1880  show  an  output  of  3,338,300  short  tons,  which  was  nearly 
trebled  by  the  end  of  the  succeeding  10  years.  From  this  time  on 
the  increase  was  steady,  though  not  rapid,  and  in  1922  the  total 
production  was  13,991,892  tons,  which  is  approximately  37  per  cent 
of  the  total  coke  pi’oduction  of  the  United  States. 

The  main  reason  for  the  rapid  development  of  the  coke  industry 
in  Pennsylvania  lies  in  the  abundance  of  coals  particularly  adapted 
to  beehive  coking,  for  Avhich  purpose  the  Pittsburgh  bed  iu  the  Con- 
nellsville  district  has  long  been  looked  upop  as  standard.  At  first 
practically  all  metallurgical  coke  was  made  in  beehive  ovens,  the 
only  exception  being  the  short-lived  and  wasteful  method  of  coking- 
in  piles;  by-product  ovens  did  not  make  their  appearance  until  after 
1893.  The  snitability  of  a beehive  coking  coal  cannot  be  accurately 
predicted  from  its  chemical  analysis,  but  it  can  be  said,  perhaps,  that 
the  volatile  matter  should  be  about  32  per  cent,  and  that  the  oxygen 
content  should  not  be  more  than  10  per  cent  or  less  than  4 per  cent. 
The  sulphur  and  phosphorus  content  should  be  small — not  over  1.25 
per  cent  sulphur  and  under  0.02  per  cent  phosphorus — and  the  ash 
content  should  not  be  over  7 per  cent.  The  Pittsburgh  bed  at  Con- 
nellsville  fills  these  requirements  well,  as  may  be  seen  from  the  fol- 
lowing repre.sentative  analysis: 


Analysis  of  coal  from  Pittsburgh  bed 


Moisture 1.70 

Volatile  matter 31.10 

Fixed  carbon 59.80 

Ash  7.40 

Sulphur 0.85 

B.  t.  u 13,990 


•Fuels  Chemist,  U.  S.  Bureau  of  Mines. 

GD 
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This  bed  was  early  developed  for  manufacture  of  metallurgical 
coke  because  it  is  low  in  impurities,  and  may  be  used  without  prepa- 
ration. Other  coals  well  adapted  to  beehive  coking  are  those  from 
the  Upper  and  Lower  Freeport  and  Upper  and  Lower  Kittanning 
beds.  Still  other  coals  may  be  used ; in  fact,  practically  all  the  bitu- 
minous coal  of  Pennsylvania  may  be  coked  when  the  method  is  ex- 
tended to  modern  by-product  ovens,  and  includes  preparation  such 
as  by  washing.  By-product  ovens  are  considerably  more  adaptable 
than  beehive  ovens;  they  lend  themselves  better  to  making  a product 
of  suitable  average  volatile  matter  from  mixed  coal.  Pennsylvania 
is  also  the  leading  State  in  the  development  of  by-product  coking, 
having  3360  ovens,  or  more  than  three  times  as  many  oven  of  this 
kind  in  operation  as  in  any  other  State.  In  so  far  as  the  content  of 
volatile  matter  is  concerned,  all  Pennsylvania  bituminous  coals  may 
be  classed  as  by-prodnct  coals,  because  if  volatile  matter  is  too  low 
or  too  high  a suitable  coal  for  mixing  will  always  be  found  within 
easy  shipping  distance. 

Impurities  are  another  factor  to  be  considered  in  determining  the 
suitability  of  a coal  for  by-product  purposes.  Some  coal  may  be 
purified,  as  by  washing,  and  in  this  way  many  impure  coals  may  be 
rendered  suitable  for  by-product  coking.  The  question  is  entirely 
that  of  competition — that  is,  as  to  whether  the  coal  will  bear  the 
expense  of  treatment  in  competition  with  other  coals  of  the  State 
which  require  none.  In  the  early  history  of  the  industry  excellent 
coking  coals  requiring  no  purification  were  abundant,  and  hence 
there  were  no  washeries  in  Pennsylvania.  The  time  is  approaching, 
however,  when  the  best  coals  will  be  exhausted  and  coal  washing- 
will  be  necessary.  According  to  present  by-products  standards,  a 
coal  having  the  following  chemical  qnalifications  is  considered  siiit- 
able  for  the  process : 

Qualifications  of  hy-product  coal 


Volatile  matter 17  to  18  (this  gage  contem- 

plates mixing) 

Ash 4 to  8 

Sulphur not  over  1.5 

Phosphorus under  0.02 


The  coal  beds  suitable  for  beehive  coking  are  also  suitable  for  by- 
product coking ; other  beds  are  doubtless  suitable  for  the  latter  meth- 
od, but  these  mentioned  are  of  proven  merit.  It  seems  certain  that, 
as  requirements  for  metallurgical  coke  increase,  by-product  coking 
is  destined  to  rapid  development. 
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Gas  Coal 

The  same  coals  that  are  listed  as  by-product  coals  are  also  suitable 
for  gas  making;  and  as  for  the  former  purpose  a chemical  analysis 
is  not  entirely  reliable  for  evaluating  a gas  coal.  In  general,  how- 
ever, a good  gas  coal  will  analyze  as  follows: 

Analysis  of  gas  coal 

Volatile  matter 32  - 37 

Ash  Not  over  0 - 8 

Sulphur Under  1.25 

Coke  yield 65  to  70 

Gas  yield,  cu.  ft.  per  ton 10,000  - 12,000 

A gas  coal  must  yield  a high  proportion  of  its  volatile  matter  in 
the  form  of  gas;  also  it  must  yield  a coke  which  is  low  enough  in 
ash  and  strong  enough  to  be  marketable.  Another  desideratum  is 
that  the  coal  yields  its  gas  quickly,  as  this  makes  for  rapid  operation 
and  hence  greater  capacity  of  carbonization  apparatus.  As  with  by- 
products coking,  the  quality  of  the  volatile  matter  of  a coal  as  well 
as  quantity  determines  its  suitability  for  gas  making.  Attempts  have 
been  made  to  detine  the  (piality  by  the  available  hydrogen  content  and 
by  the  heating  value  of  volatile  matter,  but  neither  of  these  criteria 
has  become  generally  accepted. 


ANALYSES  OF  MINE  SAMPLES 
By  A.  C.  Fieloner/  H.  M.  Cooper,®  and  F.  D.  (3sgood° 


The  analyses  in  the  tables  are  arranged  geographically  with  respect 
to  county  and  towns,  and  are  grouped  as  follows: 

1.  The  proximate  analysis-  moisture,  volatile  matter,  fixed  car- 
bon, and  ash. 

2.  The  ultimate  analysis — carbon,  hydrogen,  nitrogen,  oxygen,  sul- 
phur, and  ash. 

3.  The  calorific  value  of  heat  of  combustion. 

I.  The  softening  temperature  of  ash,  when  such  delerminatiojis 
were  made. 

Ultimate  analyses  are  given  in  three  conditions — namely,  (1)  as 
received;  (2)  moisture  free;  and  (3)  moisture  and  ash  free.  Proxi- 
mate analyses  and  heating  values  are  given  generally  in  one  condition 
— namely,  as  received;  some  are  in  two  conditions,  as  received  and 
moisture  free. 


’Supervising  fuels  chemist,  Pittsburgh  Experiment  Station,  Uureau  of  Mines. 
^Chemist,  Pittsburgh  Experiment  Station. 

“Assistant  chemist,  Pittsburgh  Experiment  Station. 
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Tlie  as  received  coudition  represents  the  sample  as  received  at  the 
laboratory,  while  the  moisture-free  condition  represents  the  composi- 
tion and  heating  value  of  the  dry  coal.  The  moisture  and  ash-free 
condition  represents  approximately  the  composition  and  calorific 
value  of  the  dry  combustible  matter. 

The  analyses  are  given  to!  the  nearest  0.1  per  cent,  and  the  B.  t.  u. 
to  the  nearest  10,  although  the  laboratory  determinations  are  made 
to  the  nearest  0.01  per  cent  and  the  nearest  unit  B.  t.  u. 

Sources  of  Information 

The  tables  give  the  chemical  analyses  of  coal  from  mines  and  pros- 
pects collected  at  various  times  in  the  course  of  systematic  surveys 
of  the  coal  resources  of  Pennsylvania.  As  the  various  coal  beds  are 
widely  distributed,  many  loical  names  have  been  given  which  later 
have  been  correlated  as  the  same  coal.  In  such  cases  the  name  of  the 
bed  published  in  these  tables  has  been  changed  to  correspond  to  the 
latest  identification  of  the  coal  bed.  For  instance:  the  bed  locally 
known  in  various  regions  as  Barnett,  Fulton,  B,  Miller,  or  Bloss  bed, 
is  in  reality  the  same  as  the  Lower  Kittanning,  and  is  so  recorded; 
likewise  the  D or  Moshannon  is  recorded  as  the  Lower  Freeport  bed, 
and  the  E or  Lemon  as  the  Upper  Freeport  bed. 

The  analyses  have  been  taken  from  previous  publications  of  the 
Bureau  of  Mines — namely,  Bulletins  22,  85,  123,  and  193,  to  which 
are  added  many  new  analyses  up  to  January  1,  1923,  which  are  here 
published  for  the  first  time.  The  methods^®  of  sampling  and  analysis 
used  are  tliose  employed  by  the  U.  S.  Geological  Survey  and  Bureau 
of  Mines.  Nearly  all  of  the  analyses  in  the  table  which  are  published 
for  the  first  time,  were  collected  by  the  geologists  of  the  Pennsylvania 
Topographic  and  Geologic  Survey  in  a recent  survey  of  the  coal  re- 
sources of  this  State.  The  majority  of  the  analyses  credited  to  Bul- 
letin 22ewere  made  under  the  direction  of  the  U.  S.  Geological  Sur- 
vey at  the  Coal  Testing  Plant  at  St.  Louis,  published  in  various  re- 
ports and  later  incorporated  in  Bulletin  22.  All  other  analyses  were 
made  in  the  Coal  Testing  Laboratories  of  the  Bureau  of  Mines  at 
Pittsburgh,  Pa.,  and  at  Washington,  D.  C. 

Fusibility  of  Ash 

In  general,  the  softening  temperature  of  coal  ash  from  the  coals 
of  the  United  States^’^  ranges  from  1900°  to  3100°  F.  For  conven- 
ience, the  order  of  fusibility  may  be  expressed  by  subdividing  this 
range  of  softening  temperature  into  three  groups  as  follows: 


i®Stanton,  F.  M.,  and  Fieldner,  A.  C.,  Methods  of  analyzing  coal  and  coke:  U.  S.  Bureau  of 
Mines,  Tech.  Paper  8,  42  pp.,  1913. 

I’Selvig,  W.  A.,  and  Fieldner,  A.  C.,  Fusibility  of  ash  from  coals  in  the  United  States. 
U.  S.  Bureau  of  Mines,  Bull.  209,  119  pp.,  1922. 
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Class  I.  Refractory  ash,  softening  above  2600°  F. 

Class  II.  Ash  of  medium  fusibility,  softening  between  2200  and 
2600°  F. 

Class  III.  Easily  fusible  ash,  softening  below  2200°  F. 

An  ash  cone  fuses  down  to  a spherical  lump  when  heated  in  a test 
furnace  with  slightly  reducing  atmosphere.  The  softening  tempera- 
ture is  the  temperature  at  which  a cone  of  ash,  when  heated  in  the 
test  furnace  with  a slightly  reducing  atmosphere,  has  fused  down 
to  a spherical  lump. 

The  Bureau  of  Mines  has  determined  softening  temperatures  of 
ash  in  a great  number  of  coals  of  the  United  States.  The  ash  in 
Pennsylvania  coals  has  a wide  range  of  fusibility,  from  easily  fusible 
to  very  refractory.  The  ash  of  the  bituminous  coals  of  western  Penn- 
sylvania fuses  at  medium  temperatures,  with  few  exceptions.  The 
ash  from  coals  of  the  Mouongahela  group,  comprising  the  Wayues- 
burg,  Sewickley,  Redstoliie,  and  Pittsburgh  beds,  is  generally  found 
in  the  medium  fusible  Class  II  (2200  to  2600°  F.)  The  ash  in  the 
Sewickley  bed  is  easily  fusible  below  2200°  F. ; in  both  the  Redstone 
and  Waynesburg  beds  local  samples,  usually  in  Allegheny  and  Somer- 
set counties,  are  found  in  refractory  Class  I.  The  ash  of  coals  in 
the  Conemaugh  group,  represented  by  the  Bakerstown  and  Mahoning 
beds,  ranges  in  softening  temperatures  from  2050  to!  2400°  F.  The 
majority  of  ash  determinations  are  between  2150°  and  2450°  F.,  or 
upper  Class  III  and  lower  Class  II. 

A large  part  of  the  coal  produced  in  western  Pennsylvania  comos 
from  beds  in  the  Allegheny  group  (the  Upper  and  Lower  Freej)ort, 
the  Upper,  Middle,  and  Lower  Kittanning,  the  Clarion,  and  the 
Brookville  beds). 

In  the  coal  beds  of  Somerset,  Cambria,  Clearfield,  Centre,  and 
Tioga  counties,  where  the  coals  are  semi-bituminous,  the  ash  is 
usually  in  refractory  Class  I.  The  actual  temperature  observed  for 
those  individual  samples  on  which  tests  were  made  will  be  found 
in  column  17  of  the  following  table. 


Analyses  of  mine  sainples 
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SAMPLES  OF  PENNSYLVANIA  COALS 


Fallowing  are  field  notes  taken  while  sampling  the  various  coals 
given  in  the  tables.  Analyses  will  be  I'ound  on  pages  referred  to  in 
parentheses.  Most  of  these  samples  were  collected  for  the  Pennsyl- 
vania (leological  Survey  hy  Erie  G.  Hill,  L.  1).  U'oodworth,  and  J.  D. 
Sisler.  Initials  in  parentheses  following  the  names  of  other  collec- 
tors indicate  their  aftiliation.  All  cotal  is  bituminous,  and  all  mines 
are  operated  by  the  room  and  pillar  system  unless  stated  otherwise. 
The  word  sulphur  used  in  the  following  sections  means  some  form 
of  iron  pyrite,  and  slate  is  a coal  miner’s  term  for  hard  shale  or 
bony  coal. 

ALLEGHENY  COUNTY 
CURTISVILLE.  NO.  1 OR  BENJAMIN  MINE 
Analysis  83115  (p.  18).  A shaft  mine  of  Ford  Collieries  Co.,  Upper  Freeport 
coal.  Roof,  cannel  coal;  floor,  fireclay.  Sampled  in  August,  1921,  by  L.  A. 
Faustino  (USGS). 

Seciions  of  coal  bed  in  No.  1 mine 


S3115 

83114 

Lower  bench: 

Ft.  in. 

2 5ii 

Upper  bench: 

Coal 

Ft  in. 

2 4 

li 

a 

n 

7 0 

Bony  coal 
and  shale 

1 6 

2 5J 

5;  4 

♦Not  included  in  sample. 


EAST  PITTSBURGH.  CRESTAS  MINE 
Analyses  85902  to  85904  (p.  18).  A drift  mine,  1100  feet  above  sea  level,  1 mile 
south  of  East  Pittsburgh  on  the  P.  R.  R.  A wagon  mine.  Redstone  coal.  Dip, 
southeast ; strike  northeast.  Roof,  shale ; floor,  shale.  Sampled  at  two  points  by 
L.  D.  Woodworth  on  May  27,  1922. 


Sections  of  coal  bed  in  Crestas  mine 


A 

R 

85002 

Ft.  in. 

1 

Ft. 

in. 

1 

4 

4 

> 

2 10 

g 

X 

Shaie  - - - 

3 

6 

3 

3 2“ 

3 

3 

4 

♦Not  included  in  sample 


Coal  cut  by  hand ; permissible  explosives  are  used.  At  the  time  of  sampling  the 
daily  output  was  20  tons,  all  from  advance  workings.  All  coal  was  run-of-mine, 
and  coal  is  picked  on  car.  In  1922  the  life  of  mine  was  estimated  to  be  15  years. 
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GLENSllAW.  TORTER  COAL  BANK 

Analysis  83124  (p.  19).  Upper  Freeport  coal.  Roof,  bony  coal;  floor,  fireclay. 
Sampled  by  L.  A.  Faustiiio  (USGS)  in  August,  1921. 

Section  of.  coal  bed  at  Porter  coal  bank 


Laboratory  No.  --  - — . --  _ __ 

8.3121 

Coal  __  

Ft.  in. 
2 11 

3 

4 

Fireclay  — 

Thickness  of  bed  - - - 

Thickness  of  sample  — — 

2 11* 

HARMARVILLE.  HARMAR  MINE 

Analysis  83123  (p.  19).  Upper  Freeport  coal.  Roof,  shale;  floor,  fireclay. 
Sampled  by  L.  A.  Faustino  (USGS)  in  August,  1921. 

Section  of  coal  bed  in  Harmar  mine. 


Laboratory  No. 


83123 


Coal,  upper  bench* 

Bony  coal  

Coal,  lower  bench*  . 

Shale  

Coal  

Shale  

Coal  

Fireclay  

Thickness  of  bed  --- 
Thickness  of  sample 


Ft. 

3 

3 


in. 

3h 

US 

i 

i 

34 

1 


lit 

31 


•Included  in  sample. 

INDIANOLA.  INLAND  MINE 

Analyses  83121  and  83122  (p.  19).  Inland  Collieries  Co.  mine,  at  Indianola. 
Upper  Freeport  coal.  Sampled  by  L.  A.  Faustino  (USGS)  in  August,  1921 

Section  of  coal  bed  in  Inland  mine 


Ft. 

Clean  coal  (83121)  3 

Bony  coal  

Clean  coal  (83122)  ' .3 

Shale  ^ 

Coal  

Shale  


Coal  

Fireclay  

Thickness  of  bed  7 

Thicknes.s  of  two  samples  6 


in. 

1 

lOJ 

1 

4 

4 

1 

24 


Si 

2 


This  is  a new  shaft  mine  about  190  feet  deep.  A modified  room-and-pillar 
method  of  mining  is  employed.  The  extraction  is  high,  the  pillar  coal  being 
mined  on  the  retreat.  The  coal  is  undercut  with  machines  and  shot  down  with 
permissible  explosives.  The  daily  production  was  about  2,000  tons,  but  provision 
was  made  in  development  plans  to  hoist  2,500  to  3,500  tons  daily.  About  one- 
sixth  of  the  coal  is  washed.  The  tipple  is  equipped  with  picking  tables,  screens, 
and  crushers.  The  coal  is  used  exclusively  for  by-product  coking. 
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LINCOLN  1‘LACE.  KOEIJLEIl  MINE 
Analyses  85960  to  85962  (p.  19).  A drift  mine,  about  1,000  feet  above  sea 
level,  % mile  southeast  of  Lincoln  Place.  Pittsburgli  coal.  Dip,  northwest; 
strike,  northeast.  Sampled  at  two  points  by  L.  !».  Woodworth  on  May  31,  1922. 


Sections  of  coal  bed  in  Koehler  mine 


Section  

I.aboratory  No.  

A 

859tj0 

B 

.SGOfn 

Ft.  in. 

3 

1 

Ft.  in. 
1 T 

\ 

1 4 

i 

1 c 

11 

i 

4 

7 

% 

2 0 

5 

1 

2 0 

Thickness  of  bed  

Thickness  of  sample  

5 8t 

5 6S 

5 (]\ 

5 5 

*Not  included  in  sample. 

Coal  was  hand  cut,  and  black  blasting  powder  was  used.  At  the  time  of  sampling 
the  daily  output  wms  10  tons  per  day,  all  from  advance  workings.  All  coal  was 
run-of-mine.  In  1922  the  life  of  mine  was  estimated  to  be  5 years. 

LOGANS  FERRY.  FARNETH  MINE 

Analysis  83117  (p.  19).  Pittsburgh  coal.  Bed  is  8 feet  6 inches  thick. 

The  sample  represents  44%  inches  constituting  the  main  or  upper  bench  of 
the  bed.  The  lower  part  is  not  mined  on  account  of  water.  Coal  is  brown,  and 
apparently  weathered. 

Sampled  by  L.  A.  Faustina  (USGS)  in  August,  1921. 

McKeesport,  union  valley  no.  2 mine 

Analyses  82396  to  82398  (p.  19).  A drift  mine  of  Union  Valley  Coal  Co.,  4 
miles  east  of  McKeesport.  Pittsburgh  coal.  Sampled  at  two  points  by  E.  G. 
Hill  on  October  21,  1921. 


Section  of  coal  hed  in  Union  Valley  No.  2 mine 


A 

82396 

B 

S2m 

Laboratory  No.  ..  ..  

Roof,  coal  

Ft.  in. 

Ft.  in. 

3 7 

i 

5 

i 

2 3 

3 5 

i 

5 

* i 

2 1 

Parting  - . _ — 

Ploor,  liinestone  -- 

6 3f? 

0 3? 

6 0 

5 11} 

*Not  included  in  sample. 

Coal  was  undercut  by  hand,  and  black  blasting  powder  was  used.  At  the 
time  of  sampling  the  output  was  200  tons  per  day,  all  run-of-mine.  In  1921 
the  life  of  mine  was  estimated  to  be  3 years. 
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NATRONA.  NO.  1 NATRONA  MINE 

Analyses  85869  to  85872  (p.  19).  A drift  mine  812  feet  above  sea  level  at 
Natrona  on  the  P.  R.  R.  Upper  Freeport  coal.  Dip,  1 per  cent  to  southeast; 
strike,  northeast.  Roof,  shale ; floor,  fireclay.  Sampled  at  three  points  by  L.  D. 
Woodvrorth  on  May  23,  1922. 


Sections  of  coal  bed  in  No.  1 Natrona  mine 

Section  

A 

S5869 

B 

85870 

O 

85871 

Laboratory  No.  

Bony  coal*  __  __ 

Pt.  in. 

9 

3 2 

i 

Ft.  in. 

9 

3 1 

Ft.  in. 
9 

5 

Bony  coal* 

Shale - 

¥ 

5 

6 

1 3 

i 

1 1 

i 

4i 

i 

34 

1 

5 

5 

5 2J 

3 log 

4 

6 

Sulphur  

Bony  coal*  - - - — 

4 % 

3 6 

4 Ti 

3 4 

Thickness  ol  sample  - - _ _ _ 

*Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  permissible  explosives  are  used.  At  the  time 
of  sampling  the  daily  output  was  600  tons,  90  per  cent  from  advance  workings. 
All  coal  was  run-of-mine,  and  coal  was  picked  on  ear.  In  1922  the  life  of  mine 
was  estimated  to  be  50  years. 

NORTH  BESSEMER.  NEW  FIELDS  NO.  1 MINE 

Analyses  32255,  32256,  32257  (comp.)  ; 32258,  32259,  32260,  (p.  17).  Prom 
No.  1 mine  of  New  Fields  By-Product  Coal  Co.,  at  Campbell  Station  on  the 
Plum  Creek  Branch  of  Valley  Division  of  the  P.  R.  R.  Opened  by  two  shafts 
about  300  feet  deep,  one  for  men  and  material,  the  other  the  main  hoisting 
shaft.  Elevation  of  bottom  of  coal  at  foot  of  shaft  is  585.6  feet.  Upper  Freeport 
coal.  Roof  and  floor  are  of  slate.  Cover  at  point  of  sampling  is  300  feet.  The 
bed  was  measured  and  sampled  at  four  points  by  L.  D.  Tracy  (USBM)  on 
July  2,  1919. 


Sections  of  coal  bed  in  New  Fields  No.  1 mine 


Section  

Laboratory  No.  

A 

32255 

B 

32256 

O 

32258 

D 

32359 

E 

32260 

Sulphur  or  rock  coal*  

Ft.  in. 

Ft. 

in. 

Ft.  in. 

7 

Ft.  in. 

1 2 

Ft.  in. 
7 

Coal  

3 

5* 

3 

5 

2 

8 

2 10 

2 

8* 

Bone  coal  or  bone*  

1 

3 

1 

3 

1 

2 

7 

1 

2 

Coal  .. 

Slate*  

Bottom  coal  

3 9 

1 

8 

3 9* 

1 

8* 

4 0 

i 

8 

3 S 

i 

8 

4 0* 

h 

8* 

Thickness  of  bed  

9 

2 

9 

2 

9 

14 

8 83 

9 

n 

Thickness  of  sample 

4 

5 

3 

5 

7 

4 

6 11 

1 

2 

*Not  included  in  sample. 

The  work  consisted  principally  of  driving  entries  for  development  purposes. 
Coal  is  all  undercut ; eight  35  B open-type  250-volt,  direct  current,  chain  machines 
are  operated.  The  undercut  is  made  as  close  to  bottom  as  possible.  The  bottom 
coal  remaining  after  the  machine  cuts,  is  taken  up  and  loaded.  The  shaft  bottom 
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is  equipped  with  an  automatie  eaging  device,  and  all  material,  slate  and  men  are 
hoisted  from  the  auxiliary  shaft.  Tipple  is  of  steel,  equippi'il  with  .a  self-dumping 
cage.  There  were  95  men  employed  underground,  and  GO  above.  At  the  time  of 
sampling  the  output  was  700  tons  per  day;  lU  per  cent  of  coal  was  riin-of-inin.'. 
After  passing  over  the  %-inch  screens,  the  coal  goes  to  a picking  table  where 
all  impurities  are  remo\ed  by  5 men.  Electric  haulage  mot(irs  are  used  exelnsi\ely 
both  for  gathering  and  for  the  main  haulage.  The  road  bed  is  laid  with  30  and 
55-lb.  rails  resting  on  4 by  6-inch  tics.  About  150  wooden  (■.nrs,  v.ith  tight  end 
gates,  are  used.  These  cars  are  unusually  large,  weighing  about  34(J0  lbs.,  and 
hold  from  7000  to  8000  lbs.  of  coal.  The  life  of  mine  iu  1919  was  estimated  to 
be  25  years. 


Aualyses  83118  and  83119  (p.  19).  Eoof,  shale;  floor,  fireclay.  Sampled  by 
L.  A.  Faustino  (USGS)  in  August,  1921. 


Section  of  coal  hed  in  New  Fields  No.  1 mine 


Coal  (83118) 

Ft. 

3 

in. 

3 

Bony  coal  _ _ _ - . 

1 

0 

Coal  (83119)  - - --  _ 

3 

1 

Shale '--.-1 

1 

Coal  - 

4" 

] 

Oil 

Fireclay  __  _ ..  . _ . 

~ 

Thickness  of  bed  --  --  - - _ _ 

8 

0 

PETERSON  STATION.  PETERSON  MINE 

Analysis  85841,  (p.  20).  A drift  mine  75  feet  above  Allegheny  River,  at  Peterson 
Station,  on  P.  R.  R.  Upper  Freeport  coal.  Dip,  southeast  at  low  angle:  strike, 
northeast.  Mine  is  where  Upper  Freeport  changes  from  thin  to  thick  coming  down 
Allegheny.  Upper  bench  is  dirty  and  is  left  up  in  rooms,  taken  down  only  to  make 
height  for  haulage.  Roof,  shale;  and  floor,  fireclay.  Sampled  by  L.  D.  Woodworth 
on  May  24,  1922. 


Section  of  coal  bed  in  Peterson  mine. 


Laboratory  No. 


85S41 


Cannel  coal*  

Coal  streaked  with  bone  and  sulphur* 

Shale*  

Bony  streaked  coal*  

Coal  

Bony  coal*  

Coal  

Thickness  of  bed  

Thickness  of  sample  


Ft.  in. 

1 0 

2 0 

1 0 

1 2 

2 6 

T. 

(f 

S 2.’. 

3 0 


*Not  included  in  sample. 


Coal  is  undercut  by  machines,  and  permissible  explosives  are  used.  All  coal  is 
run-of-mine,  and  coal  is  i)icked  on  car.  Mine  was  in  bad  condition  due  to  idleness, 
and  only  one  sample  could  be  obtained.  In  1922  tbe  life  of  mine  was  estimated 
to  be  5 years. 
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PITTSBURGH.  SMITH  MINE 

Analyses  85816  to  85818  (p.  20).  A drift  mine  of  tlie  Elsie  Coal  Co.,  about 
1175  feet  above  sea  level,  6 miles  east  of  Pittsburgh  at  end  of  Lincoln  car  line, 
Pittsburgh  coal.  Dip,  northwest  at  low  angle ; strike  northeast.  Roof,  shale ; and 
floor,  fireclay.  Sample  at  two  points  by  L.  D.  Woodworth  on  May  19,  1922. 

Sections  of  coal  lied  in  Smith  mine 


Section  

Laboratory  No. 


A E 

8581(i  85817 


■C-oal  

Shale 

Coal  

Shale 

Coal  

Shale  

Coal  

Shale*  

Coal  

Shale 

Coal  

Thickness  ol  bed 
Thickness  of  sample 


Ft.  in. 
3 4 

i 
5 

i 

10 

i 

1 2 


5 93 

5 93 


Ft.  in. 

1 10 

i 

8 

i 

8 

i 

5 

1 2 

i 

1 4 

6 2J 

6 2 


*Not  included  in  sample. 

Coal  is  undercut  by  hand,  and  no  explosives  were  used.  At  the  time  of  sampling 
the  daily  output  was  40  tons.  All  coal  was  run-of-mine.  In  1922  the  life  of 
mine  was  estimated  at  2 years. 


SCOTT  HAVEN.  SCOTT  HAVEN  MINE 

Analyses  82399  to  82402  (p.  20).  A drift  mine  840  feet  above  sea  level,  M 
mile  south  of  Scott  Haven  on  the  P.  & L.  E.  R.  R.  Redstone  coal.  Roof,  shale; 
floor,  fireclay.  Sampled  at  three  points  by  E.  G.  Hill  on  October  22,  1921. 


Sections  of  coal  bed  in  Scott  Haven  mine 


A 

B 

(: 

82399 

82400 

82401 

Ft.  in. 

3 6 

Ft.  in. 

2 10 

Ft.  in, 
4 5 

3 

6 

1 

4 0 

3 2 

4 5 

3 6 

3 1 

4 f; 

*Not  included  in  sample. 


Coal  is  undercut  by  machine ; black  blasting  powder  is  used.  At  the  time  of 
sampling  the  daily  output  was  50  tons.  All  coal  is  run-of-mine.  In  1921  the 
life  of  mine  was  estimated  to  be  6 years. 


SPRINGDALE.  SPRINGDALE  MINE 

Analyses  85873  to  85877  (p.  20).  A shaft  mine  120  feet  deep,  772  feet  above 
sea  level,  V2  mile  northeast  of  Springdale  on  P.  R.  R.  Upper  Freeport  coal.  Dip, 
southeast”;  and  strike,  northeast.  Roof,  shale ; floor,  fireclay.  Measured  at  four 
points  by  L.  D.  Woodworth  on  May  25,  1922. 
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Sections  of  coal  hed  in  Springdale  mine 


A 

Soii73 

B 

S5874 

C _ 
85i>75 

I> 

Sd870’ 

Cannol  coal*  

Ft.  in. 

1 0 

1 10 

10 

3 3 

1. 

Ft.  in. 

1 0 

1 11 

1 0 
y 

Ft.  in. 

1 0 

1 9 

1 0 

1 5 

Ft.  in. 

1 0 

2 1 

11 

1 2 

Coal  --  - - - _ . 

Bony  coal* 

(loal  - ...  . . . . 

Bony  coal* .. 

I ♦ 

2 g' 

1 

1 5 

1 

-1 

1 5” 

Coal  . ... 

4 

* 1 

Bony  coal 

Shale  . ...  - - . 

“ 

.1 

3 

1 

1 

-I 

1 1 

0«oal  . 

? 

4. 

Bony  coal* 

Shale  _ 

1 

4* 

It 

6 

" HI 

5 <J3 

Coal  — --  - — . 

5 

7 

Bony  coal* _ ...  . . 

Coal  . - _ _ 

Thickness  of  bed  . ...  

7 11 

6 0 

7 113 

5 lOf 

8 41 

6 45 

Thickness  of  sample  - - --  

♦Not  included  in  sample. 


Coal  is  undercut  by  machine,  aiul  permissible  explosives  are  used.  At  time  of 
sampling  the  daily  output  was  80(1  tons,  all  coal  being  derived  from  advance  work- 
ings. (In  1924  the  output  was  o\er  2,(100  tons  daily.)  All  coal  is  run-of-mine.  In 
1922  the  life  of  mine  was  estimated  to  be  To  years.  A high  extraction  is  obtained. 


TURTLE  CREEK.  HERALD  AND  BOWERS  MINE 

Analyses  82221  to  82223  (p.  21).  A drift  mine  at  Turtle  Creek,  on  I’.  R.  R. 
Pittsburgh  coal.  Roof,  slate;  floor,  fireclay.  ^Measured  at  two  p(.)ints  by  E.  G. 
Hill,  on  October  7,  1921. 


Sections  of  coal  led  in  llearld  and  Bowers  mine 


Section  

Laboratory  No. 


Coal  

Parting  

■C*oal 

Parting 

Coal  - 

Thickness  of  bed  ... 
Thickness  of  sample 


A I B 
82221  82222 


Ft.  in.  Ft.  in. 

.16  3 7 

1 ; X 

5'  4“ 

J 1 J 

2 0 2 2 

5 113  0 13 

5 lli  6 15 


Coal  was  undercut  by  hand.  At  the  time  of  sampling  the  daily  output  was 
100  tons,  all  from  advance  workings.  Sizes  produced,  lump  and  slack.  In  1921  the 
life  of  mine  was  estimated  to  be  5 years. 


UNIVERSAL.  MORANINA  MINE 

Analyses  85S99  to  85901  (p.  21).  A drift  mine  about  1100  feet  above  sea 
level,  1 mile  south  of  Universal,  on  the  P.  & L.  E.  R.  R.  Pittsburgh  coal.  Dip, 
southeast ; and  strike,  northeast.  Roof,  shale ; and  floor,  soft  clay.  Measured  at 
two  points  by  L.  1).  Woodworth  on  May  29,  1922. 
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Sections  of  coal  ted  in  Moranina  mine 


Section  

Xaburatory  No. 


A 

86899 


Ooal 

Shale  or  bony  coal  _ 

Coal  

Mother  coal 

Coal  

Shale  

Coal  

Shale  

Coal  

Shale  

Coal  

Shale  

■Ooal  

Floor  ooal*  

Thickness  of  bed 
Thickness  of  sample 


Ft.  in. 
10 
I 

1 6 

i 

r 

\ 

c 

i 

4- 

I 

1 0 
i 

1 0 


5 11 

5 10 


B 

85900 


Ft.  in. 


2* 

8 

I 

10 

11 

10 

I 

6 

1* 

7 

1 0 

5 n 

i 41 


♦Not  included  in  sample. 

Coal  was  undercut  by  hand,  and  no  explosives  were  used.  All  coal  is  run-of-mine. 
The  mine  was  idle  at  the  time  of  sampling.  In  1922  the  life  of  mine  was  estimated 
at  1%  years. 


IVEST  ELIZABETH.  ROWLANDS  MINE 

Analyses  85963  to  85965  (p.  21).  A custom  bank  about  1,000  feet  above  sea 
level  at  West  Elizabeth  on  the  B.  R.  R.  Redstone  coal.  Dip,  southeast;  strike, 
northeast.  Roof,  shale ; floor,  fireclay.  Sampled  at  two  points  by  L.  D.  Woodworth 
on  May  30,  1922. 

Sections  of  coal  bed  in  Rowlands  mine 


A 

85963 

B 

85964 

Ft.  in. 

1 T 
i 

1 3 

\ 

3 

3 IJ 

3 

Ft.  in. 
2 7 

j, 

5"' 

. 

3 1 

3 0 

Thickness  ol  sample 

Coal  is  undercut  by  hand,  and  no  explosives  are  used.  All  coal  is  from  advance 
workings ; and  100  per  cent  is  run-of-mine.  At  the  time  of  sampling  the  daily 
output  was  10  tons.  In  1922  the  life  of  mine  was  estimated  to  be  5 years. 


ARMSTRONG  COUNTY 

AVONMORE.  AVONMORE  MINE 

Analyses  85661  to  85663  (p.  21).  A drift  mine  1129.33  feet  above  sea  level, 
J mile  east  of  Avonmore,  on  the  P.  R.  R.  Pittsburgh  coal.  Dip,  SE. ; strike, 
N.  22°E.  Roof  and  floor  are  of  sliale.  Sampled  at  Lvo  points  by  L.  D.  IVood- 
worth  on  May  5,  1922. 
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Sections  of  coal  hed  in  Avonmorc  mine 


Section  

Laboratory  No. 


A B 

85601  8o66'2 


Ft . in . 

Rooster  coal  (not  mined)*  1 2 

Olay*  2 

Coal  2 10 

Shale i 

Coal  7 

Shale*  1 

Coal  ■ 1 1 

Shale*  4 

■Goal  4 


Coal  and  shale* 

Shale*  

Coal  

Shale  

Coal  


Thickness  of  bed  0 7.1 

Thickness  of  sample 5 loj 


Ft.  in 

1 2 

3 

2 1 

4 

10 

5 
1 

10 

5 

4 

1 5 

3 

8 6 

5 10 


*Not  included  in  sample. 

Coal  is  undercut  with  machines  and  black  blasting  powder  used.  At  the  time 
of  sampling  the  daily  output  was  150  tons,  75  per  cent  from  advance  workings. 
All  coal  is  run-of-mine,  and  coal  is  picked  on  car.  In  1922  the  life  of  mine  was 
estimated  to  be  12  years. 

CADOGAN.  DOVER  MINE 

Analyses  83364  to  83367  (p.  21).  A drift  mine,  KX)  feet  above  station  at 
and  % mile  south  of  Cadogan.  on  the  P.  & S.  R.  R.  Upper  Freeport  coal.  Roof, 
slate  ; floor,  fireclay.  Sampled  at  three  points  by  L.  D.  Woodworth  on  December 
13,  1921. 


Sections  of  coal  hed  in  Dover  mine 


A 

S3oOi 

B 

mea 

C 

81366 

Ft.  in. 

1 10 

1 

7 

i 

Ft.  in. 

1 10 

8 

Ft.  in. 
2 9 

1 

i 

5 

5 

5 

3 

i 

6 

4 

3 8 

3 3J 

3 Si 

2 lOi 

4 0 

3 ej 

Thickness  of  sample -- 

*Not  included  in  sample. 

Coal  is  undercut  by  machines  and  permissible  explosives  are  used.  At  the  time 
of  sampling  the  daily  output  was  150  tons,  all  from  advance  workings.  All  coal 
is  run-of-mine,  and  coal  is  picked  on  car.  In  1921  the  life  of  mine  was  estimated 
to  be  15  years. 

CHICKASAW.  No.  1 CHICKASAW  MINE 

Analyses  83492  to  83496  (p.  22).  A drift  mine  30  feet  above  station  at 
Chickasaw  on  P.  & S.  R.  R.  Ixiwer  Kittanning  coal.  Roof,  slate ; floor,  fireclay. 
Sampled  at  four  points  by  U.  D.  "Woodworth  on  December  14,  1921. 
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Sections'-  of  coal  bed  in  No.  1 Gliichasaw  mine 


Section  _ - 

A 

83492 

B 

83493 

0 

83494 

D 

83495 

Laboratory  

Bony  coal* _ 

Ft.  in. 

3 

10 

4 

Ft.  in. 

2 

10 

Ft.  in. 
e 

8 

Ft.  in. 

C<oal - 

10 

Coal  (trifle  bony)  

Bony  coal* . _ ..  _ 

1 

a 11 

1 

2 9 

1 

2 11 

Coal  - - . _ 

1 3 

2 

1 5 

i 

5 

4i  8i 

4 3 

Sulphur"^ 

Coal - __  

Sulphur* - _ . _ 

Cioal  - 

Thickness  of  bed  . 

4 0 

3 9 

4 0 

3 6 

3 10 

3 9 

Thickness  of  sample  

*Not  included  in  sample. 


Coal  is  undercut  by  machines,  and  black  blasting  powder  used.  At  the  time  of 
sampling  the  daily  output  was  1400  tons , 80  per  cent  from  advance  workings ; 90 
per  cent  of  coal  is  run-of-mine.  Coal  is  screened  on  %-inch  screens,  and  picked  on 
car.  In  1921  the  life  of  mine  was  estimated  to  be  50  years. 


COWANSHANNOCK.  No.  3 DOMINION  MINE 

Analyses  83571  to  83574  (p.  22).  A drift  mine  150  feet  above  and  V2  mile 
north  of  Cowanshannoek  on  the  P.  R.  R.  Lower  Kittanning  coal.  Roof,  sand 
rock;  floor,  fireclay.  Sampled  at  three  points  hy  L.  D.  Woodworth  on  December 
30,  1921. 


Sections  of  coal  bed  in  No.  3 Dominion  mine 

A 

83571 

B 

83572 

C 

83573 

Ft.  In. 

* 1 

1 

Ft.  in. 
5i 
i 

Ft.  in. 
6 

i 

1 5 

0 

i 

1 3 

i 

11 

i 

10 

2 0 

4 

3 0 

2 0 

2 84 

2 U 

2 10 

2 9 

♦Not  included  in  sample. 


Coal  is  undercut  by  machine  and  black  blasting  powder  used.  At  the  time 
of  sampling  the  daily  output  was  150  tons.  All  coal  is  run-of-mine.  Coal  is  picked 
on  car. 


DAYTON.  No.  3 HOLLOW  MINE 

Analyses  81579  to  81582  (p.  22).  A drift  mine  1280  feet  above  sea  level,  % 
mile  east  of  Dayton,  on  the  B.  R.  & P.  R.  R.  Upper  Freeport  coal.  Slight  dip 
to  south.  Roof,  slate;  floor,  fireclay.  Sampled  at  three  points  by  L.  D.  Woodworth 
on  September  14,  1921. 
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Sections  of  coal  hcd  in  ?\o.  ■!  Hollow  mine 


A 

H 

c 

Laboratory  No.  

815il> 

S13S0 

81.1S1 

Ft.  in. 

1 2 

Ft.  in. 

1 0 

Ft.  in. 

1 7 

2 11 

1 3 

j* 

2 3 

X 

2 .3 

5 t 

. 3 11 

Thickness  of  sample  

3 10“ 

3 11 

3 l-i 

*Not  included  in  sample. 

The  coal  is  undercut  by  machine,  and  black  blasting  powder  used.  At  the  time 
of  sampling  the  daily  output  was  300  tons,  75  per  cent  from  advance  workings. 
All  coal  is  run-of-mine,  and  coal  is  ijicked  on  car.  In  1!)21  the  life  of  mine  was 
estimated  at  10  years. 


DICKEY  STATION.  PINE  CrvEEK  MINE 
Analyses  83488  to  83401  (p.  22).  A drift  mine  60  feet  above  Dickey  station 
on  the  P.  & S.  K..  R.  Dower  Kittanning  coal.  Roof,  slate ; floor,  fireclay.  Sampled 
at  three  points  by  L.  D.  Woodworth  on  December  16,  1921. 

Section  of  coal  bed  in  Fine  Creek  mine 


Section  - 

A 

15 

G 

83490 

83488 

83489 

Ft.  in. 

3 

Ft.  in. 

Ft.  in. 

1 

6 

1 

s 

1 3 

1 

1 1 

1 

1 

Coal  _ --  - 

9-  1 

3 6“ 

1 10 

4 

4 1 

4 1 

3 8 

Thickne.s.s  of  sample  --  — - - 

4 i 

2 11 

♦Not  included  in  sample. 


Coal  was  undercut  by  hand,  and  black  blasting  powder  used.  At  the  time  of 
sampling  the  daily  output  was  75  tons,  all  from  advance  workings.  All  coal  is 
run-of-mine,  and  coal  is  picked  on  ear.  In  1021  the  life  of  mine  was  estimated 
to  be  15  years. 

EDDYVILLE.  EAGLE  MINE 

Analyses  83317  to  83320  (p.  23).  A drift  mine  150  feet  above  and  % mile 
north  of  Eddyville  on  P.  & S.  R.  R.  Lower  Kittanning  coal.  Roof,  slate  ; floor, 
fireclay.  Measured  at  three  points  by  L.  1).  Woodworth  on  December  7,  1921. 

Sections  of  coal  hcd  in  Eagle  mine 


A 

B 

O 

83317 

8:3318 

83319 

Ft.  in. 

4 

Ft.  in. 

2 

Ft.  in. 

. 3 

4 

5 

6 

% 

2 S 

% 

1 

2 

2 3 

3 Si 

3 1 

3 % 

2 lOi 
2 7 

Thickness  of  sample  ---  --  - 

3 0* 

♦Not  included  in  sample. 


L— 10 
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Coal  is  undercut  by  hand,  and  black  blasting  powder  used.  At  the  time  of 
sampling  the  daily  output  was  100  tons,  all  from  advance  workings.  All  coal  is 
run-of-mine.  Coal  is  picked  on  car.  In  1921  the  life  of  mine  was  estimated  as 
10  years.  The  property  consisted  of  174  acres  of  coal. 

FREEPORT.  CENTURY  No.  2 MINE 

Analyses  83564  to  83567  (p.  23).  A drift  mine  150  feet  above  and  one  mile 
north  of  Freeport  on  the  P.  R.  R.  Upper  Freeport  coal.  Roof,  sandstone ; floor, 
fireclay.  Sampled  at  three  points  by  L.  D.  Woodworth  on  December  29,  1921. 


Sectio7i  of  coal  in  Century  No.  2 mine 


Section  — 

A 

83564 

B 

83565 

C 

83666 

Laboratory  No.  - --  - 

Tinny  cnnl* 

Ft.  in. 

3 

2 

i 

2 8 

1 

4 

3 6i 

2 lOi 

Ft.  in. 

3 

Ft.  in. 
2 

2 8 

i 

4 

3 34 

2 8 

2 9 

i 

3 

3 24 

2 9 

*Not  included  in  sample. 


Coal  is  undercut  by  machine,  and  black  blasting  powder  used.  At  the  time 
of  sampling  the  daily  output  was  300  tons,  from  advance  workings.  All  coal 
is  run-of-mine.  Coal  is  picked  on  table.  In  1921  the  life  of  mine  was  estimated 
to  be  20  years,  the  area  of  coal  being  200  acres. 

FREEPORT.  No.  3 CENTURY  MINE 

Analyses  83568  to  83570  (p.  23).  A drift  mine  150  feet  above  and  1%  miles 
north  of  Freeport,  on  the  P.  R.  R.  Upper  Freeport  coal.  Roof,  sandstone;  floor, 
fireclay.  Measured  and  sampled  at  two  points  by  L.  D.  Woodworth  on  December 
29,  1921. 

Sectioits  of  coal  in  No.  3 Century  mine 


Section  

Laboratory  No. 


A B 

83568  83569 


Ck)al  

Mother  coal  

State  

Coal  

Mother  coal*  

Coal  

Slate*  

Coal  

Thickness  of  bed  -- 
Thickness  of  sample 


Ft.  in. 
1 6 

i 


1 0 
i 
5 

2 111 
2 Hi 


Ft.  in. 
5 


i 

54 

I 

1 7 

i 

6 

3 I 

2 111 


*Not  included  in  'sample. 

Coal  is  undercut  by  machine,  and  black  blasting  powder  used.  All  coal  is  run-of- 
mine,  from  advance  workings.  Picking  tables  are  used.  In  1921  the  life  of  mine 
was  estimated  at  30  years. 
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FllIEDENIIEIM.  LEET  No.  1 MINE 

Analyses  83484  to  83487  (p.  23).  A drift  mine,  150  feet  above  and  mile 
west  of  Friedenheim,  on  the  P.  & S.  R.  R.  Lower  Kittanning  coal.  Roof,  slate ; 
floor,  fireclaj'.  Sampled  at  three  points  by  L.  D.  Woodworth  on  December  16, 
1921. 

Sections  of  coal  bed  in  Lcet  No.  1 mine 


.y 

SktSi 

B 

831© 

C 

8:MS0 

Ft.  in. 

Ft.  in. 

Ft.  in. 

4 

3 

5 

2 

t) 

i 

1 

1 

1 3 

1 5 

3 0 

1 

j 

1 4 

1 5** 

3 

3 5 

3 ^ 

4 

Tliickncss  of  sample  - — - 

3 0 

3 1 

3 9 

♦Not  included  in  coal  bed. 

Coal  is  undercut  by  machine,  and  black  blasting  powder  used.  At  the  time  of 
sampling  the  daily  output  was  200  tons,  all  from  advance  workings.  All  coal  is 
run-of-mine,  and  coal  is  picked  on  car.  In  1921  the  life  of  mine  was  estimated  to 
be  20  years.  The  coal  area  was  300  acres. 

FURNACE  RUN.  NO.  1 FURNACE  RUN  MINE 

Analyses  83506  to  83509  (p.  23).  972  feet  above  sea  level,  at  Furnace  Run 

on  the  P.  & S.  R.  R.  Lower  Kittanning  coal.  General  dip  to  southwest.  Roof, 
slate ; floor,  flreclay.  Sampled  at  three  points  by  L.  L).  Woodworth  on  December 
21,  1921. 

Sections  of  coal  bed  in  No.  1 Furance  Run  mine 


A 

83506 

B 

83507 

O 

ssos 

Laboratory  JS'o.  - _ 

Ft.  in. 

Ft.  in. 

1 

0| 

i 

2 6 

Ft . in . 

10 

i 

3 ai 

10 

2 0“ 

4 

3 21 

2 10 

3 61 

3 tSb 

3 5 

3 31 

♦Not  included  in  sample. 


Coal  is  undercut  by  machine,  and  shot  down  with  both  black  powder  and  per- 
missible explosives.  At  the  time  of  sampling,  the  daily  output  was  1100  tons, 
70  per  cent  from  advance  workings.  Coal  is  picked  on  car ; 97  per  cent  was  run- 
of-mine.  In  1921  the  life  of  mine  was  estimated  to  be  20  years. 

FURNACE  RUN.  No.  6 FURNACE  RUN  MINE 

Analyses  83502  to  83505  (p.  24).  972  feet  above  sea  level  at  Furance  Run 

on  the  P.  & S.  R.  R.  I>ower  Kittanning  coal.  Roof,  slate ; floor,  fireclay, 
measured  and  sampled  at  three  points  by  L.  D.  Woodworth  on  December  20,  1921. 
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Sections  of  coal  in  No.  6 Furnace  mine 


4* 

Section  

A 

B 

83503 

c 

83504 

Laboratory  No.  . . 

8S502 

Coal  

Ft.  in. 

9 

Ft.  in. 

9 

Ft. 

Sulphur*  . 

1 

Bony  coal*  

i 

2 7 

Goal  - — - . __  _ _ __  _ 

2 7 

2 

Thickness  of  bed  --  - 

3 5 

3 

.3  4 

Thickness  of  sample  - — - . . _ 

3 4 

3 

*Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  black  blasting  powder  and  permissible  ex- 
plosives are  used.  At  the  time  of  sampling  the  daily  output  was  1100  tons,  97 
per  cent  being  run-of-mine  and  70  per  cent  from  advance  workings.  Coal  is  picked 
on  cars.  In  1921  the  life  of  mine  was  estimated  to  be  20  years. 

GODFREY  STATION.  MAJESTIC  No.  1 MINE 

Analyses  83654  to  83656  ( p.  24 ) . A drift  mine , 125  feet  above  Godfrey  Station . 
on  the  P.  R.  R.  Upper  Freeport  coal.  Roof,  slate;  floor,  fireclay.  Sampled 
at  two  points  by  L.  D.  Woodworth  on  .lanuary  6,  1922. 


Sections  of  coal  hed  in  Majestic  No.  1 mine 


A 

B 

T.ahnrntorv  No 

83655 

Ft 

2 

in. 

7 

Ft.  m. 
2 5 

S^ate*  

3, 

1 

Coal  --  --  _ - 

4 

3 0 

2 lU 

2 

Hi 

11 

Thickness  of  sample  --  

2 

♦Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  shot  down  with  black  blasting  powder.  At 
the  time  of  sampling  the  daily  output  was  50  tons,  all  from  advance  workings.  All 
coal  was  run-of-mine,  and  was  picked  on  car.  Only  part  of  mine  was  being  worked. 
In  1922  the  life  of  mine  was  estimated  to  be  10  years. 

JOHNETTA.  JOIINETTA  SHAFT  MINE 

Analyses  83595  to  83598  (p.  24).  Above  station  at  Johnetta  on  P.  R.  R.  Lower 
Kittanning  coal.  Roof,  slate ; floor,  fireclay.  Sampled  at  three  points  by  L.  D. 
Woodworth  on  January  3,  1922. 


Sections  of  coal  hed  in  Johnetta  shaft  mine 


A 

83095 

B 

836% 

O 

83097 

Ft.  in. 

5 

2 11 

1 

Ft.  in. 

6 

1 1 

Ft.  in. 

6 

1 0 

1 

2 2 

8 

2 

1 

2 ,5 

4 3i 

3 8 

4 1 

3 7 

3 9 

3 2 

Thickness  of  sample  

♦Not  included  in  sample. 
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Coal  is  nndei'cnt  by  machine  anil  iicrniissible  explosives  arc  used.  At  the  time  of 
sampling  the  daily  output  was  425  tons,  all  from  advance  workings.  All  coal  was 
run-of-mine,  and  was  picked  on  car.  About  33  per  cent  of  coal  mined  is  consumed 
by  brickworks  ; it  is  a fireclay  mine  in  conjunction  with  coal  mine.  In  1922  the 
life  of  mine  was  estimated  to  be  20  years. 

KELLY  STATION.  BENSON  MINE 


Analyses  83G27  to  83029  (p.  24).  A drift  mine  825  feet  above  sea  level,  at 
Kelly  Station  on  the  P.  II.  R.  Lower  Freeport  coal.  Roof,  slate  ; floor,  fireclay. 


Sampled  at  two  points  by  L.  D.  Woodworth  on  January  5,  1922. 

Sections  of  coal  hed  in  Benson  mine 

A 

83027 

n 

83628 

Coal  

Slate*  

Ft.  in. 

5?. 

i 

1 2 

3 

1 

2 0“ 

4 3 

3 0 

J^t.  in. 

5 

1 

1 0 

Slate*  

Coal  ..  .. 

Coal  ---  — --  

2 4 

4 11 

3 1 

*Yot  inchided  in  sample. 

Coal  is  undercut  by  machine,  and  shot  down  with  black  powder.  At  the  time 
of  sampling  the  daily  output  was  100  tons,  all  from  advance  workings.  All  coal 
was  run-of-mine.  and  coal  was  picked  on  car.  The  mine  was  recently  opened,  and 
in  1922  its  life  was  estimated  to  be  5 years. 

KELLI"  STATION.  No.  2 PROVIDENT  MINE 

Analyses  83623  to  83026  (p.  25).  A drift  mine  87.5  feet  above  sea  level  at 
Kelly  Station,  on  the  P.  R.  R.  I'pper  Freeport  coal.  Roof,  slate ; floor,  fireclay. 
Sampled  at  three  points  by  L.  D.  Woodworth  on  .laTiuary  4,  1922. 


Secii07is  of  coal  Led  in  Fi'ovidcnt  No.  2 itiine 


A 

83623 

I? 

83624 

O 

8%-2.5 

I.aboratory  No.  - . . ... 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Bony  coal*  - . . . - 

7 

7 

Coal  - 

1 6 

1 3.^. 

Sulphur  _ . . - _ 

* 1 

i 

Slate* . * - - 

1 

Coal  

4 

9 

2 

1 

Mother  coal*  - __  - - 

1 

Coal  

7 

7 

() ' 

1 

1 

% 

Coal  _ - --  -- 

3 

3 

4” 

3 

3 

4 n 

Thickness  of  .sample  - 

2 8 

2 lOf 

3 3 

*Not  inoUiiiril  in  sample. 

Coal  is  undercut  by  machine,  and  black  blasting  powder  used.  At  the  time  of 
sampling  the  daily  output  was  300  tons,  all  from  advance  workings.  All  coal  is 
run-of-mine,  and  coal  is  picked  on  car.  The  area  of  coal  was  3.500  acres,  and  in 
1922  the  life  of  mine  was  estimated  to  be  60  years. 
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KITTANNING.  BAXTER  MINE 

Analyses  83166  to  83169  (p.  25).  A drift  mine  30  feet  above  station  at 
Kittanning  on  the  P.  R.  R.  Lower  Kittanning  coal.  Roof,  slate ; floor,  fireclay. 
Sampled  in  three  places  by  L.  D.  Woodworth  on  November  30,  1921. 


Sections  of  coal  bed  in  Baxter  mine 


Section  

A 

B 

c 

83168 

Laboratory  No.  

813166 

83167 

Dirty  coal*  . 

Ft.  in. 

3i 

Ft.  in. 

1 

Ft.  in. 

Coal . - 

31 

1 

Sulphur* _ _ 

Coal  _ 

10 

11 

Bony  coal*  

3. 

3. 

1 

9 

Sulphur  . 

1 

1 7 

Coal  

2 4 

2 4 

Thickness  of  bed  . 

3 6 

3 4i 

3 3 

3 2i 

3 1| 

Thickness  of  sample  . 

3 2 

*Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  black  blasting  powder  used.  At  the  time  of 
sampling  the  daily  output  was  75  tons,  all  from  advance  workings ; 75  per  cent  was 
run-of-mine ; %-inch  screens  were  used.  Coal  is  picked  on  car.  The  output  in 
1920  was  40,000  tons.  In  1921  the  life  of  mine  was  estimated  to  be  20  years. 


KITTANNING.  No.  2 BUFFINGTON  MINE 

Analyses  83163  to  83165  (p.  25).  A drift  mine  200  feet  above  station  at 
Kittanning  on  the  P.  R.  R.  Upper  Freeport  coal.  General  dip  to  southeast. 
Roof,  slate ; floor,  fireclay.  Sampled  at  two  points  by  L.  D.  Woodworth  on  Novem- 
ber 30,  1921. 


Sections  of  coal  bed  in  No.  2 Duffingto^i  mine 


Section  

Laboratory  No. 


A B 

83163  83164 


Coal  

Sulphur*  

Bony  coal*  

Coal  

Bony  coal*  

Coal  

Thickness  of  bed 
Thickness  of  sample 


Ft.  in. 
1 0 
i 


1 9 


a n 

2 9 


Ft.  in. 
1 4 


2' 

2 


h 

10 

9f 

9 


♦Not  included  in  sample. 

Coal  is  undercut  with  machine,  and  shot  down  with  black  powder.  The  mine 
was  idle  in  1921,  but  when  working  the  average  daily  output  is  150  tons. 

KITTANNING.  TOY  MINE 

Analyses  83110  to  83113  (p.  25).  A drift  mine  200  feet  above  station  at 
Manorville,  2 miles  south  of  Kittanning,  on  the  P.  R.  R.  Upper  Freeport  coal. 
General  dip  to  southwest.  Roof,  slate ; floor,  fireclay.  Sampled  at  three  points 
by  L.  D.  Woodworth  on  November  23,  1921. 
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Sections  of  coal  bed  in  Toy  mine 


A 

B 

83110 

8:J111 

83113 

Ft.  in. 



Ft.  in. 

1 7 

Ft.  in. 
3 

1 

i 

i* 

1 8 

1 4 

1 5 

\ 

6 

1 

i 

7 

o 

\ 

\ 

7 

8 

5 

5 

5 

3 73 

3 i 

3 4) 

2 llj 

3 4i 

2 10 

♦Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  shot  down  with  black  powder.  At  the  time 
of  sampling  the  daily  output  was  100  tons,  all  from  advance  workings.  All  coal 
is  run-of-mine,  and  coal  is  picked  on  car.  The  area  of  coal  was  260  acres,  and  in 
1922  the  life  of  mine  was  estimated  at  25  years. 


LEECHBURG.  ARMSTRONG  MINE 

Analyses  85767  to  85770  (p.  25).  A drift  mine  827.34  feet  above  sea  level, 
1 mile  northeast  of  Leechburg  on  the  P.  R.  R.  Ijower  Freeport  coal.  Dip,  south- 
east; strike  northeast.  Roof,  shale;  floor,  fireclay.  Sampled  at  three  points  by 
L.  D.  Woodworth  on  May  13,  1922. 


Section  

Laboratory  No. 


Coal 

Bony  coal* 

Coal  and  shale* 

Coal  

Coal  and  shale* 

Thickness  of  bed 

Thickness  of  sample 


Sections  of  coal  bed  in  Armstrong  mine 


A 

85767 

B 

85768 

o 

85769 

Ft.  in. 

2 10 

\ 

Ft.  in. 

2 7 

1 

Ft.  in. 
2 10 

3 

7 

6 

9 

3 

3 7J 

3 5 

3 4i 

3 1 

3 1 

2 _ 10 

♦Not  included  in  sample. 


Coal  is  undercut  by  machine,  and  shot  down  with  black  powder.  At  the  time 
of  sampling  the  daily  output  was  100  tons,  all  from  advance  workings.  x\ll  coal 
is  run-of-mine.  In  1922  the  life  of  mine  was  estimated  to  be  TOO  years. 


LEECHBURG.  No.  2 WEST  LEECHBURG  MINE 

Analyses  85759  to  85762  (p.  25).  A drift  mine  about  850  feet  above  sea  level, 
1 mile  west  of  Leechburg  on  P.  R.  R.  Upper  Freeport  coal.  latw  dip  to  south- 
east ; strike,  northeast.  Roof,  shale ; floor,  fireclay.  Sampled  at  three  points  by 
L.  D.  Woodworth  on  May  12,  1922. 
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Sections  of  coal  hed  in  West  Lcechburg  mine 


Section  

Laboratory  No. 


Bony  coal* 

Goal : 

Bony  coal*  

Coal  

Thickness  of  bed 
Hlhickness  of  sample 


*Not  included  in  sample. 


A 

85759 

B 

®760 

c 

85761 

Ft.  in. 

3 

Ft.  in. 
4* 

Ft.  in. 

3 

2 71 

1 

8 

2 61 

1 

7 

a . 9 

1 

7 

3 

7 

3 51 

3 71 

3 

3 1 

3 4 

Coal  is  undercut  by  machine,  and  shot  down  with  black  powder.  At  the  time 
of  sampling  the  daily  output  was  125  tons,  all  from  advance  workings.  All  coal  is 
run-of-mine.  In  1922  the  life  of  mine  was  estimated  at  20  years.  Coal  is  crushed 
by  rolls  at  tipple.  It  is  not  shipped,  but  is  sent  by  bucket  line  to  steel  plant. 


McWilliams,  hines  bank 

Analyses  83255  to  83257  (p.  26).  A drift  mine  IVz  miles  north  of  McWilliams, 
on  the  P.  & S.  R.  R.  Upper  Freeport  coal.  General  dip  to  southwest.  Roof, 
slate;  floor,  flreclay.  Measured  at  two  points  by  L.  D.  Woodworth  on  December 
5,  1921. 

Sections  of  coal  bed  in  Hines  banh 


Section __  

A 

B 

Laboratory  No.  _ _ 

83255 

83256 

Bony  coal _ _ 

Ft.  in. 

8 

Ft.  in. 
8 

Coal  - — __  ---  _ 

4 2 

4 1 

Thickness  o-f  bed  _ _ _ 

4 10 

4 9 

Thickness  of  sample  __  _ 

4 2 

4 1 

Coal  is  undercut  by  hand,  and  is  all  run-of-mine.  The  property  contains  15 
acres  of  coal.  This  is  a country  bank  for  local  use. 

MOHAWK.  No.  3 MOHAWK  MINE 

Analyses  83497  to  83501  (p.  26).  A drift  mine  975  feet  above  sea  level,  at 
Mohawk  on  the  P.  & S.  R.  R.  Lower  Kittanning  coal.  General  dip  to  south- 
west. Roof,  slate ; floor,  fireclay.  Sampled  at  four  points  by  L.  D.  Woodworth  on 
December  19,  1921. 

Sections  of  coal  bed  in  No.  3 Mohawk  mine 


A 

83497 

B 

83498 

O 

83499 

D 

83500 

Bony  coal*  .. 

Ft.  in. 

2 

9 

Ft.  In. 

Ft.  in. 

Ft.  in. 

Goal - - 

10 

4 

1 1 

4 

4 

1 

2 6 

1 2 

1 

1 10 

a 10 

7 

9 

1 

4 

i 

2 

3 6 

3 1 

Coal*  - . - — 

3 6 

3 3 

3 4 

2 11 

3 2 

2 10 

Thickness  of  sample 

♦Not  included  in  sample. 
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Coal  is  undercut  by  machine,  and  shot  down  with  black  powder.  Shaker  screens 
are  used — sizes,  %,  % and  IV2  inch.  Coal  is  picked  on  table.  At  the  time 
of  sampling  the  daily  output  was  1)(X)  tons.  SO  per  cent  from  advance  workings  ; 80 
per  cent  of  coal  is  run-of-mine.  Tlie  area  of  coal  was  1800  acres,  and  in  1021  the 
life  of  mine  was  estimated  at  50  years. 


NEW  BETULEHEM.  No.  0 PINE  RUN  MINE 

Analyses  82885  to  82887  (p.  26).  A drift  mine  of  Pine  Run  Coal  Co.  50  feet 
below  No.  10  mine,  2 miles  south  of  New  Bethlehem  on  the  P.  R.  R.  Ix)wer 
Freeport  coal.  Roof,  slate ; floor,  fireclay.  Sampled  at  two  points  by  Ij.  D. 
Woodworth  on  November  14,  1921. 


Sections  of  coal  led  in  No.  6 Fine  Run  mine 


Section  

Laboratory  No. 


A 

82885 


Ft.  in. 


B 

82880 


Ft.  in. 


Coal* 

Slate*  

Coal  3 

Bony  coal*  

Sulphur*  

Coal  

Bony  coal*  

Thickness  of  bed  3 

Thickness  01  sample  3 


2 

1 

0 


5 

0 


2 


1 

t 

0' 


2 

1 10 

2 

4 3.', 

3 10 


*Not  included  in  sample. 


Coal  is  undercut  by  machine,  and  shot  down  with  black  powder.  The  mine  was 
opened  in  1921,  and  it  is  intended  to  operate  at  500  tons  a day.  It  was  partly 
flooded  when  sampled.  All  coal  is  run-of-mine,  from  advance  workings.  In  1921 
the  life  of  mine  was  estimated  to  be  15  years. 


NEW  BETHLEHEM.  No.  10  PINE  RUN  MINE 

Analyses  82881  to  82884  (p.  27).  A drift  mine  of  Pine  Run  Coal  Co.  1303.2 
feet  above  sea  level,  2 miles  south  of  New  Bethlehem  on  the  1’.  R.  R.  Upper 
Freeport  coal.  Roof,  slate;  floor,  fireclay.  Sampled  at  three  points  by  L.  D. 
Woodworth  on  November  14,  1921. 


Sections  of  coal  led  in  No.  10  Fine  Run  mine 


A 

B 

82882 

82881 

8288:1 

Ft.  in. 

1 1 

Ft.  in. 

1 1 

3 G 

4 7 

Ft.  in. 
1 2 

3 r> 

3 7 

4 8 

3 7 

3 fi 

Coal  is  undercut  by  machine,  and  shot  down  with  black 

powder. 

At  the 

time  of 

sampling  the  daily  output  was  400  tons,  90  per  cent  from  advance  workings.  All 
coal  is  run-of-mine.  In  1921  the  life  of  mine  was  estimated  to  be  5 years. 
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OAK  HILL.  OAK  HILL  MINE 

Analyses  83650  to  83653  (p.  27).  A drift  mine  100  feet  above  Oak  HiU 
station,  on  the  P.  R.  R.  Upper  Freeport  coal.  Roof,  slate ; floor,  fireclay. 
Measured  at  3 points  by  L.  D.  Woodworth  on  January  6,  1922. 

Sections  of  coal  hed  in  Oak  Hill  mine 


Section  

Laboratory  No. 


A B 

83650  83651 


C 

83652 


Coal 

Slate*  

Coal 

Slate* 

Coal 

I'hlckness  of  bed 
Thickness  of  sample 


Pt.  in. 

2 7i 

i 

8 

1 

6 

3 11 

3 9| 


Ft.  in. 


i 

7 


Pt. 

2 


i 

3 


in. 

5 

i 

8 

10 

0 

11 


*Not  included  in  sample. 

Coal  is  undercut  by  hand,  and  shot  down  with  black  powder.  At  the  time  of 
sampling  the  daily  output  was  200  tons,  all  from  advance  workings.  AU  coal  is 
run-of-mine,  and  coal  is  picked  on  car.  In  1922  the  life  of  mine  was  estimated  to 
be  15  years. 


rUTNEYVILLE.  SANDY  HOLLOW  MINE 

Analyses  83321  to  83324  (p.  27).  A drift  mine  150  feet  above  station  at 
Oakland  Junction,  1 mile  west  of  Putneyville,  on  the  P.  & S.  R.  R.  Upper  Free- 
port coal.  Roof,  slate ; floor,  fireclay.  Sampled  at  three  points  by  L.  D.  Wood- 
worth  on,  December  8,  1921. 


Sections  of  coal  hed  in  Sandy  Hollow  mine 


A 

B 

c 

83321 

83322 

83323 

Pt.  in. 
10 

Pt.  in, 

6 

Ft.  in. 
8 

3 11 

3 11 

1 8 

2 2 

4 9 

4 5 

4 6^ 

3 11 

3 11 

3 10‘ 

*Not  included  in  sample. 


Coal  is  undercut  by  machine,  and  shot  down  with  black  powder.  At  the  time 
of  sampling  the  daily  output  was  285  tons,  all  from  advance  workings.  All  coal 
is  run-of-mine,  and  coal  is  picked  on  car.  The  area  of  coal  was  200  acres,  and  in 
1921  the  life  of  mine  was  estimated  to  be  15  years. 

RIMERTON.  PEACH  HILL  MINE 

Analyses  83208  to  83211  (p.  27).  A drift  mine  300  feet  above  Rimerton 
station  on  the  P.  R.  R.  % mile  west  of  Rimer  P.  O.  Lower  Kittanning  coal. 
Roof,  slate ; floor,  fireclay.  Sampled  at  three  points  by  L.  D.  Woodworth  on 
December  1,  1921. 
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Sections  of  coal  bed  in  Peach  Hill  mine 

A 

S3208 

B 

83209 

C 

83210 

Ft.  in. 
11 

i 

Ft.  in. 

8 

Ft.  in. 
10 

* .1 
1 7 

J 

7 

1 1 

1 

10 

1 

2 

5 

3 4i 

3 3i 

2 81 

2 bi 

a 1 

3 0 

*Not  included  in  sample. 


Coal  is  undercut  with  machines,  and  shot  down  with  black  powder.  At  the  time 
of  sampling  the  daily  output  was  125  tons,  all  from  advance  workings.  All  coal 
is  run-of-mine,  and  coal  is  picked  on  car.  The  mine  was  idle  at  the  time  of 
sampling,  and  in  1921  its  life  was  estimated  to  be  50  years. 


RIMERTON.  RIMERTON  MINE 

Analyses  83212  to  83215  (p.  27).  A drift  mine  300  feet  above  station  at 
Rimerton,  1 mile  south  of  Rimer  P.  O.,  on  the  P.  R.  R.  Lower  Kittanning  coal. 
Roof,  slate;  floor  fireclay.  Measured  at  three  points  by  L.  D.  Woodworth  on 
December  2,  1921. 


Sections  of  coal  bed  in  Rimerton  mine 


A 

88212 

B 

83213 

C 

83214 

Ft.  in. 

1 

1 

Ft.  in. 

1 

Ft.  in. 

i 

1 3 

•?. 

2 5 

G 

4 

1 

3 

X 

2 
ei 

i 

2 4 

i 

0 

4 

4 i 

i 

1 2 

1 

5 

3 0 

3 5 

3 7 

2 10 

*Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  shot  down  with  black  powder.  At  the  time  of 
sampling  the  daily  output  was  175  tons,  all  from  advance  workings.  All  coal  is 
run-of-mine,  and  coal  is  picked  on  car.  In  1921  the  life  of  mine  was  estimated  to 
be  35  years. 

SAGAMORE.  No.  17  BUFFALO  & SUSQUEUANNA  MINE 

Anal.vses  81575  to  81578  (p.  27).  A drift  mine  of  Buffalo  & Susquehanna 
Coal  & Coke  Co.,  1080  feet  above  sea  level,  at  Sagamore,  on  the  B.  & S.  R.  R. 
Upper  Freeport  coal.  Roof,  slate;  floor,  fireclay.  Sampled  at  three  points  on 
September  16,  1921,  by  L.  D.  Woodworth. 
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Sections  of  coal  bed  in  No.  17  Buffalo  d Susquehanna  mine 


Section  _ 

A 

R 

c 

Laboratory  ^^o _ __ 

81575 

81577 

Ft . in . 

3 

Ft. 

in. 

6 

Ft.  in. 

1 5 

Bony  coal* 

2 

ih 

1 

1 9 

1 

l" 

4 

7 

5 

X 

8 

ii" 

1 

1 

* h 

1 11 

2 7 

1 

e 

Slate*  ...  - - --  - — — - 

1 

1 

1 

2 

6 

1 

5 

1 

5* 

6 8 

5 

11 

5 6^ 

5 1 

5 10 

5 

*Not  included  in  sample. 


Coal  is  undercut  by  macliine,  and  shot  down  with  black  powder.  At  the  time 
of  sampling  the  daily  output  was  1100  tons,  90  per  cent  from  advance  workings. 
All  coal  is  run-of-mine,  and  is  picked  on  car.  In  1921  the  life  of  mine  was  esti- 
mated to  be  10  years. 


SEMINOLE.  No.  2 SEMINOLE  MINE 

Analyses  83349,  83350  to  83354  (p.  27).  A drift  mine  20  feet  above  station  at 
Seminole,  on  the  P.  & S.  II.  R.  Upper  Freeport  coal.  Roof,  slate ; floor,  fire- 
clay. Sampled  at  two  points  by  L.  D.  Woodworth  on  December  12,  1921. 

Sections  of  coal  bed  in  No.  2 Seminole  mine 


Section 

I.aboratory  No. 


Coal  

Sulphur  

Coal  

Thickness  of  bed  .. 
Thickness  of  sample 


A 

B 

83349 

S:1350 

Ft.  in. 

Ft.  in. 

2 11 

10 

3 7 

3 9-S 

3 7 

3 9 

3 7 

Coal  is  undercut  by  machine,  and  shot  down  with  black  powder.  Coal  is  picked 
on  car. 

At  the  time  of  sampling  the  daily  output  was  1500  tons,  75  per  cent  from 
advance  workings ; 85  per  cent  is  run-of-mine.  Coal  is  screened  on  % inch 
screens.  In  1921  the  life  of  mine  was  estimated  to  be  15  years. 

SEMINOLE.  No.  14  SEMINOLE  MINE 

Analyses  83351  to  83355  (p.  28).  A drift  mine  20  feet  above  station  at 
Seminole,  on  the  P.  & S.  R.  R.  Upper  Freeport  coal.  Roof,  slate;  floor,  fireclay. 
Sampled  at  three  points  by  L.  D.  Woodworth  on  December  12,  1921. 
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Seciions  of  coal  hed  in  No.  IJf  Seminole  mine 


A 

B 

O 

S3351 

8.3352 

83353 

Ft.  in. 

2 11 

Ft.  in. 

2 7 

Ft.  in. 
2 8 

3 

4 

1 

7 

s 

2 

1 

7 

3 9 

3 7 

3 7 

3 0 

3 3 

3 5 

*Not  included  in  sample. 

Coal  is  underent  by  machine,  and  shot  down  with  black  powder.  At  the  time  of 
sampling-  the  daily  output  was  l.WO  tons,  75  per  cent  from  advance  workings ; 85 
per  cent  was  run-in-mine ; % inch  screens  are  used.  In  1921  the  life  of  mine  was 
estimated  to  be  15-  years. 


TEMPLETON.  No.  2 TEMPLETON  MINE 

Analyses  83205  to  83207  (p.  28).  A drift  mine  200  feet  above  and  % mile 
south  of  Templeton.  Does  not  ship  coal.  Ilpper  Freeport  coal.  Thickness  of  bed, 
coal,  and  samples,  30  inches.  Roof,  slate ; floor,  fireclay.  The  bed  was  sampled 
at  two  points  by  L.  D.  Woodworth  on  Ilecember  3,  1921. 

Coal  is  undercut  by  hand,  and  shot  down  with  black  powder.  At  the  time  of 
sampling  the  daily  output  was  50  tons,  all  from  advance  workings.  All  coal  is 
run-of-mine.  In  1921  the  life  of  mine  was  estimated  to  be  50  years. 

THAYERTON.  MADONING  RIVER  MINE 

Analyses  83325  to  83328  (p.  28).  A drift  mine  1183  feet  above  sea  level  at 
Thayerton  on  the  P.  & S.  R.  R.  Upper  Freeport  coal.  Roof,  slate ; floor,  fire- 
clay. Sampled  at  three  points  by  L.  D.  Woodworth  on  December  9,  1921. 


Sections  of  coal  hed  in  Mahoning  River  mine 


A 

B 

c 

83325 

8332G 

&i;s7 

Ft.  in. 

2 10 

Ft.  in. 

2 6 

Ft.  in. 
2 ] 

6 

10 

1 0 

3 4 

3 4 

3 1 

2 10 

2 6 

2 1 

Coal  is  undercut  by  machine,  and  shot  down  with  black  powder. 

At  the  time  of 

sampling  the  daily  output  was  250  tons,  all  from  advance  workings.  All  coal  is 
run-of-mine,  and  coal  is  picked  on  car.  In  1921  the  life  of  mine  was  estimated  to 
be  50  years.  The  coal  area  was  1300  acres. 

VANDERCRIFT.  CLIMAX  MINE 

Analyses  85704  to  85700  (p.  28).  A drift  mine  850  feet  above  sea  level, 
across  the  river  from  Vandergrift.  No  railroad  connections  and  does  not  ship 
coal,  but  supplies  local  trade.  Upper  Freeport  coal.  Slight  dip  to  northwest; 
strike,  northeast.  Roof,  shale ; floor,  soft  fireclay.  Sampled  at  two  points  on 
May  9,  1922,  by  L.  D.  Woodworth. 
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Sections  of  coal  hed  hi  Climax  mine 


A 

B 

85704 

8570,5 

Coal  - --  - 

Ft.  in. 

8 1 

Ft.  in. 
2 5 

1 

1 

5 

4 

2 

2 7 

3 0 

Thickness  of  sample  - 

2 6 

2 9 

♦Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  shot  down  with  black  powder.  At  the  time 
of  sampling  the  daily  output  was  25  tons  all  from  advance  workings.  All  coal 
is  run-of-mine.  In  1922  the  life  of  mine  was  estimated  to  be  20  years. 

VANDERGRIFT.  KEPPLE  MINE 

Analyses  85700  to  85703  (p.  28).  A drift  mine  811.46  feet  above  sea  level 
across  the  river  west  of  Vandergrift,  on  the  P.  R.  R.  Upper  Freeport  coal.  Low 
dip  southeast ; strike,  northeast.  Roof,  shale ; floor,  fireclay.  Sampled  at  three 
points  by  L.  D.  Woodworth  on  May  9,  1922. 

Sections  of  coal  bed  in  Kepple  mine 


Section  

baboratory 


No. 


A 

85700 


Pt.  in. 


Coal  and  Sulphur*  

Coal  2 

Bony  coal*  

Coal  - 

Bony  coal*  

Coal  

Thickness  of  bed  3 

Thickness  of  sample  2 


2 


i 


i 

5 

4 


31 

104 


B 

c 

85701 

86702 

Ft.  in. 

Ft.  in. 

1 

1 

2 8 

2 2 

i 

4 

4 

4 

3 

4 

3 4 

3 3] 

2 11 

2 10| 

♦Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  shot  down  with  black  powder.  At  the  time 
of  sampling  the  daily  output  was  40  tons  all  from  advance  workings.  All  coal  is 
run-of-mine.  In  1922  the  life  of  mine  was  estimated  to  be  15  years. 

BEAVER  COUNTY 

CANNELTON  STATION.  BEAVER  CANNEL  MINE 

Analyses  34650  to  34652  (p.  29).  Beaver  C'annel  Co’s,  mine,  IVz  miles  north- 
west of  Cannelton  station  on  the  P.  L.  & W.  R.  R.  Upper  Kittanning  coal. 
Roof  and  floor,  slate.  Depth  at  point  of  sampling,  200  feet.  Sampled  at  two 
points  by  E.  G.  Hill  on  June  16,  1920. 


Sections  of  coal  bed  in  Beaver  Gannel  mine 


A 

B 

31659 

,34651 

Ft.  in. 
s 

Ft.  in. 

2 

8 

8 

2 0 

2 2 

3 1 

2 10 

Thickness  of  sample  — — 

2 8 

2 10 

^Not  included  in  sample. 
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CANNELTON  STATION.  CANNELTON  CLAY  & COAL  MINE 

Analyses  34656  to  34658  (p.  29).  Cannelton  Clay  & Coal  Co.  mine,  1 mile 
northwest  of  Cannelton  on  the  P.  L.  & W.  R.  R.  Mahoning-  coal.  Thickness  of 
bed,  coal,  and  samples,  2 feet  7 inches  to  2 feet  9 inches.  Roof,  8 inches  bone, 
then  slate  ; floor,  clay.  Depth  at  point  of  sampling,  60  feet.  The  bed  was  sampled 
at  two  points  by  L.  D.  Tracy  on  June  15,  1920. 

In  1920  the  daily  output  was  30  tons. 

CANNELTON.  PITTSBI  RGH-CANNELTON  MINE 

Analysis  80462  (p.  29).  Pittsburgh-Cannelton  Coal  Co's,  prospect,  a drift 
mine  1080  feet  above  sea  level,  % mile  west  of  Cannelton  on  the  P.  L.  & W.  R.  R. 
Upper  Freeport  coal.  Practically  horizontal.  Roof,  good  shale;  floor,  soft  clay. 
Sampled  at  one  point  on  July  7,  1921,  by  Chas.  R.  Pettke  of  the  Carnegie  In- 
stitute of  Technology,  Pittsburgh,  Pa. 


Seciion  of  coal  ted  in  Pittsburgh-Cannelton  mine 


Section  

Laboratory  No. 


A 

8046-’ 


Coal  

Black  shale  

Coal  

Black  shale  

Coal  

Shale*  

Coal*  

Thickness  of  bed  

Thickness  of  sample 


Ft.  in. 

1 li 

I 

1 H 

I 

1 

n 

s' 

4 0 


♦Not  included  in  sample. 


BLAIR  COUNTY 

COUPON.  HORSESHOE  MINE 

Analyses  81677  to  81679  (p.  31).  A drift,  wagon  mine,  2380  feet  above  sea 
level,  % mile  east  of  Coupon.  Lower  Kittanning  coal.  Dip  10  per  cent  northwest. 
Roof  and  floor,  slate.  Sampled  at  two  points  on  September  21,  1921,  by  L.  D. 
Woodworth. 

Sections  of  coal  bed  in  Horseshoe  mine 


A 

81677 

CD 

Bony  coal*  

Ft.  In. 

7 

1 4 

i 

4 

i 

5 

2 8.1 

2 11 

Ft.  in. 
7 

1 2 
♦ X 

2 

1 0 

Coai  ..  - 

2 

2 '1 

♦Not  included  in  sample. 

Coal  is  undercut  by  hand,  and  shot  down  with  black  powder.  At  the  time  of 

sampling  the  daily  output  was  10  tons,  all  from  advance  workings.  All  coal  is 
run-of-mine,  and  coal  is  picked  on  car.  A daily  output  of  100  to  200  tons  was 


expected. 
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COUPON.  No.  2 RUSSET  MINE 

Analyses  81680  to  81683  (p.  81).  A drift,  wagon  mine,  2400  feet  above  sea 
level,  Vz  mile  east  of  Coupon.  Brookville  coal.  Dip  6 per  cent  northwest.  Roof 
and  floor,  slate.  Depth  at  point  of  sampling,  60  to  70  feet.  Sampled  at  three 
points  on  September  21,  1921,  by  L.  D.  Woodworth. 


Sections  of  coal  led  in  No.  2 Russet  mine 


Si'otion  --  __  --  __  _ _ 

A 

81680 

B 

81681 

O 

81682 

Laboratory  No.  

Ft.  in. 

Ft.  in. 

Ft.  in. 

Coal  - 

1 0 

1 0 

Bone*  

i 

1 

Sulphur 

I 

Coal  --  

3 

Bony  coal*  - 

1 

2 llj 

2 5i 

2 

Slate*  - _ J 

l“ 

l" 

Goal*  - - _ _ _ 

4 

4 

4 

1 

1 

1 

6 

6 

6 

Thickne.ss  of  bed  - - 

5 0 

4 6 

4 7 

Thickness  of  sample  . . 

3 Hi 

3 5 

3 6i 

*Not  included  in  sample. 


Coal  is  undercut  by  machine,  and  shot  down  with  black  powder.  At  the  time 
of  sampling  the  daily  output  was  375  tons,  80  per  cent  from  advance  workings. 
All  coal  is  run-of-mine.  Coal  is  picked  on  car  and  screened.  The  output  in  1920 
was  60,000  tons.  In  1921  the  life  of  mine  was  estimated  to  be  20  years. 


BRADFORD  COUNTY 

LONG  VALLEY  STATION.  LONG  VALLEY  MINE 

Analyses  75523  to  75525  (p.  31).  A mine,  2 miles  northwest  of  Long  Valley 
Station  on  the  S.  & N.  Y.  R.  R.  Clarion  coal.  Roof,  sandstone ; floor,  shale. 
Depth  at  point  of  sampling,  30  feet.  The  bed  was  sampled  at  tw-o  points  by 
E.  G.  Hill  on  August  7,  1920. 


Sections  of  coal  led  in  Long  Valley  mine 


Section  _ - — - — - 

Laboratory  No. - _ 

A 

75523 

B 

75524 

■ 

Ft.  in. 

Ft.  in. 

1 e 

1 10 

1 10 

4 

1 0 

Q 

Bone*  - 

7 

4 4 

3 8 

Thickness  of  sample - 

2 6 

2 11 

*Not  included  in  sample. 

- .u- 

At  the  time  of  sampling  the  daily  output  was  20  tons. 
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BUTLER  COUNTY 

HARBISON  STATION.  McANULTY  MINE 
Analyses  85804  to  85806  (p.  33).  A drift  mine  about  050  feet  above  sea  level, 
1 mile  northwest  of  Harbison  Station  on  the  P.  E.  R.  Upper  Freeport  coal.  Dip, 
south  ; strike,  east.  Roof,  shale  ; floor,  fireclay.  Sampled  at  two  points  by  L.  D. 
AVoodworth  on  May  17,  1922. 


Sections  of  coal  hed  in  JIcAnulti/  mine 


Section  

A 

S7S04 

B 

SoS<>3 

Ft.  in. 

3 

4 

1 

Ft.  in. 

9 

2 5 

JL 

6" 

1 

3 

Coaf 

Shale*  

Coal  - — . - - - - 

2 2 

1 

f 

3" 

3 .5.4 

3 1 

Thickness  of  bed  --  _ - — — - 

Thickness  of  sample  --  - 

3 51. 

3 2 

*Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  shot  down  with  black  powder 
explosives.  At  the  time  of  sampling  the  daily  output  was  40  tons, 

and  permissible 
all  from  advance 

workings.  All  coal  is  run-of-mine.  In  1922  the  life  of  mine  was  estimated  to  be 


25  years. 

KEPPLE’S  STATION.  KEPPLE  MINE 
Analyses  85774  to  85776  (p.  33).  A drift  mine  about  880  feet  above  sea  level, 
at  Kepple’s  station,  on  AA'infield  branch  of  the  P.  R.  R.  Upper  Freeport  coal. 
Dip,  southeast  (slight)  ; strike,  northeast.  Roof,  shale ; floor,  fireclay.  Samijled 
at  two  points  on  May  15,  1922,  by  L.  D.  AA’oodworth. 


Sections  of  coal  hed  in  Kepple  mine 


Section 

Laboratory  Xo. 


A 

85774 


Ft.  in. 


B 

85775 


Ft.  in. 


Coal  and  shale* 

Coal  

Coal  and  shale  

Coal  

Coal  and  shale* 

Thickness  of  bed  __ 
'I’hickness  of  sample 


2 

.8 

o 


2* 

fa 

.5 

IJ 

6| 


2 

2 

o 


3 

I 

6 

1 

4 

111 

91 


*Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  shot  down  with  black  powder.  At  the  time 
of  sampling  the  daily  output  was  10  tons,  all  from  advance  workings.  All  coal  is 
run-of-mine.  Life  of  mine  was  estimated  to  be  20  years. 


SARA^ER.  CUSTOM  BANK 

Analyses  85771  to  85773  (p.  34).  A drift  mine,  .about  1075  feet  above  sea 
level,  1V2  miles  southwest  of  Sarver,  on  the  P.  R.  R.  Upper  Freeport  coal.  Dip 
south ; strike,  east.  Roof,  shale ; floor,  fireclay.  Sampled  at  two  points  on  May 
16,  1922,  by  L,  D.  AVoodworth, 


L— 11 
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Sections  of  coal  bed  in  Custom  banh 


Section 

A 

85771 

B 

85772 

Laboratory  No.  __  --  - 

Bony  streaked  coal*  

Ft.  in. 

1 0 

2 10 

i 

4 

4 

3 2 

Ft.  in. 
1 2 

2 6 

i 

3 

3 Hi 
2 9 

Coal  - --  - - - - 

Sliale* - - - 

Thickness  of  bed  --  __  

Thickness  of  sample 

*Not  included  in  sample. 


Coal  is  undercut  by  hand,  and  shot  down  with  black  powder.  At  the  time  of 
sampling  the  daily  output  was  10  tons,  all  from  advance  workings.  • All  coal  is  . 
run-of-mine.  In  1922  the  life  of  mine  was  estimated  to  be  25  years. 

CAMBRIA  COUNTY 

CRESSON.  No.  9-B  CRESSON  MINE 
Analyses  84135,  84136,  and  84249  (p.  41).  A shaft  mine  520  feet  deep,  2066 
feet  above  sea  level  at  C'resson,  on  main  line  of  P.  R.  R.  Lower  Ivittanning-  coal ; 
fairly  level.  Roof,  slate ; floor,  fireclay.  Sampled  at  two  points  on  February  2, 
1922,  by  L.  D.  Tracy  (USBM). 

Sections  of  coal  bed  in  Cresson  mine 


Section 

Laboratory  No. 


A B 

84135  84136 


Black  slate*  

Roof  coal* 

Slate*  

Coal  

Binder  

Coal  

Thickness  of  bed 
Thickness  of  sample 


Ft.  in. 
15  0 

6 
6 

1 2 
i 

10 

18  i 
2 i 


Ft.  in. 

15  0 

6 
6 

1 1 

1 

1 Si 

18  51 

2 5J 


*Not  included  in  sample. 

Coal  is  undercut  by  hand,  and  is  run-of-mine. 

CAMERON  COUNTY 

STERLING  RUN.  BERRY  MINE 

Analyses  75467  to  75469  (p.  59).  A drift  mine,  3 miles  northeast  of  Sterling 
Run,  Lumber  Township,  on  the  P.  R.  R.  Upper  Alton  coal.  Roof,  slate;  floor, 
clay.  Cover  at  point  of  sampling,  40  feet.  Thickness  of  bed,  coal,  and  samples 
75467  and  75468  is  42  inches.  The  bed  was  sampled  at  two  points  by  E.  G.  Hill 
on  July  26,  1920,  both  200  feet  inside. 

At  the  time  of  sampling  the  daily  output  was  10  tons. 


CENTRE  COUNTY 

CLARANCE.  CHAMBERS-AZZLE  No.  10  MINE 
Analyses  81868  to  81871  (p.  59).  A drift  mine  of  Chambers-Azzle  Coal  Co., 
V2  mile  northwest  of  Clarance,  on  the  P.  R.  R.  Lower  Kittanning  coal.  Dip, 
2 per  cent  north.  Roof,  sandstone ; floor,  fireclay.  Sampled  at  three  points  on 
October  3,  1921,  by  L.  D.  Woodworth. 
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Sections  of  coal  hcd  in  No.  10  mine 


81S0S 

B 

81S09 

0 

81S70 

Ft . in . 

Ft.  in. 

Ft.  in. 

4 

1 1 

1 5 

Bony  coal  --  - - 

s* 

4* 

1 1 

4** 

]0 

S 

‘7 

4 

3 2 

3 3il 

3 2 

Thickness  of  sample  --  --  — ---  

2 2 

2 111 

2 3 

*Not  included  in  sample. 


Coal  is  undercut  by  band,  and  shot  down  with  black  powder.  At  the  time  of 
sampling  the  daily  output  was  100  tons,  all  from  advance  workings.  All  coal  is 
run-of-mine,  and  is  picked  on  car. 


MOSHANNON.  No.  3 CTIERRY  RUN  MINE 

Analyses  81881  to  81884  (p.  GO).  A drift  mine  IV2  miles  northeast  of 
Moshannon,  on  the  1’.  R.  R.  Lower  Kittanning  coal.  Roof,  slate;  floor,  fireclay. 
Sampled  at  three  points  on  October  4,  1921,  by  L.  D.  Woodworth. 


Sections  of  coal  bed  in  No.  3 Cherry  Run  mine 


A 

81881 

B 

81882 

0 

818S3 

Laboratory  No.  . _ _ 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Bony  coal* _ 

1 

4 

3 

10 

4 

3 3 

1 

Coal  — . - - - - 

3 4" 

11 

7 

2 0^ 

4 ?,}; 

3 71 

3 () 

Thickness  of  sample  - — . - - _ 

4 2' 

3 Si 

3 3 

■•Not  incluilcd  in  sample. 

Coal  is  undercut  by  hand,  and  shot  down  with  black  powder. 

At  the 

time  of 

sampling  the  daily  output  was  from  .300  to  400  tons.  All  coal  is  run-of-mine. 


The  mine  was  idle,  due  partly  to  being  flooded. 


MOSHANNON.  No.  20  MORCxAN  MINE 

Analyses  81878  to  81880  (p.  GO).  A drift  mine  operated  by  O.  G.  Morgan  of 
Snowshoe,  % mile  east  of  IMoshannon,  on  the  P.  R.  R.  Lower  Kittanning  coal. 
Roof,  slate : floor,  fireclay.  Cover  at  point  of  sampling,  40  feet.  Sampled  at  two 
points  on  October  4,  1921,  by  L.  D.  IVoodworth. 
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Sections  of  coal  ted  in  No.  20  Morgan  mine 


Section , _ 

A 

TK 

T,fiborntorv  No. 

81878 

Bony  coal*  - — - — 

Ft.  in. 

9 

Ft. 

in. 

9 

noni 

1 2 

5 

Sulphur  - 

1 

i 

0 

Coal  - 

2 

2 

1 

10 

3 i 

2 24 

3 

24 

5J 

2 

^Not  included  in  sample. 


Coal  is  undercut  by  hand,  and  shot  down  with  black  powder.  All  coal  is  run- 
of-mine  from  advance  workings.  Coal  is  picked  on  car.  A day’s  maximum  output 
is  25  tons.  Mine  was  producing  house  coal  for  local  use. 


PHILIPSBURG.  CHESTER  MINE 

Analyses  81817  to  81819  (p.  61).  A drift  mine  1470  feet  above  sea  level,  1 mile 
east  of  Philipsburg  on  the  N.  Y.  C.  R.  R.  Lower  Kittanning  coal.  Dip  5 per 
cent  to  northwest.  Roof,  slate ; floor,  fireclay.  Cover  at  point  of  sampling,  90 
feet.  Sampled  at  two  points  on  September  28,  1921,  by  L.  D.  Woodworth. 


Sections  of  coal  ted  in  Chester  mine 


Section  

Laboratory  No. 


A B 

81817  81818 


Coal  

Sulphur*  

Coal  

Bony  coal*  

Coal  

Sulphur*  

Coal  

ThicLiiPss  of  bed 
Thickness  of  sample 


Ft. 


2 

4 

3 


in . 
6 

X 

3^ 

7 

0 

1 

9 

i’j 

5 


Ft.  in. 
2 
1 
7 
7 

1 8 

fi 

3 77i 

2 10 


*Not  included  in  sample. 

Coal  is  undercut  by  hand,  and  shot  down  with  black  powder.  At  the  time  of 
sampling  the  daily  output  was  35  tons,  all  from  advance  workings.  All  coal  is 
nm-of-mine ; and  coal  is  picked  on  car.  In  1921  the  life  of  mine  was  estimated  to 
be  20  years. 


PHILIPSBURCx.  SMOOTH  HILL  No.  2 MINE 

Analyses  81813  to  81816  (p.  61).  A drift  mine  of  Smooth  Hill  Coal  Co.,  1650 
feet  above  sea  level,  1 mile  east  of  Philipsburg  on  the  N.  Y.  C.  R.  R.  Brookville 
coal.  Dip,  6 to  7 per  cent  to  southeast.  Roof,  slate ; 'floor,  sandstone.  Sampled 
at  three  points  on  September  28,  1921,  by  L.  D.  Woodworth, 
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Sections  of  coal  bed  in  iffo.  2 Smooth  II ill  mine 


Section  - — — - 

A 

SlSto 

15 

SiM4 

o 

Ft.  in. 

Ft.  in. 

2 1 

Ft.  la. 
U 

2* 

1 

1 7 

1 

1 10 

1 5 

X 

2 

1 0 

6 

1 9 

2 

3 

6 

* 4 

4 y, 

4 71 

4 5i 

4 4t 

4 

3 81 

♦Not  included  in  ss.inple. 

Coal  is  undercut  by  hand,  and  shot  down  with  black 

powder. 

At  the 

time  of 

sampling  the  maximum  daily  output  was  200  tons,  all  from  advance  workings. 
All  coal  is  run-of-miue,  and  is  picked  on  car. 


SANDY  RIDGE.  RETORT  MINE 

Analyses  81S20  to  81823  (p.  01).  A drift  mine  1800  feet  above  sea  level,  at 
Sandy  Ridge  on  the  1*.  R.  R.  Lower  Kittanuing  coal.  Dip,  4 per  cent  N.  W. 
Roof,  slate ; floor,  fireclay.  Sampled  at  three  points  on  September  29,  1921,  by 
L.  D.  Woodworth. 


Sections  of  coal  bed  in  Retort  mine 


A 

81820 


B 

81821 


C 

81822 


Ft.  in. 

7 

6 


3 9 


10 

4 


Ft.  in. 
4 


11 

3. 

4 

5 

5i 

IR 


Ft.  in. 


1 

10 


6 

11 


Siction  

Laboratory  iSo. 


Coal  

l;ony  coal*  -- 

fSiiIphur*  

Coal  

Bony  coal*  -- 

SSuIpluir*  

Coal  

Sulphur  

Coal  

Thickness  of 
'i  hickness  of 


bed  

sample 


♦Not  included  in  sample. 


Coal  is  undercut  by  machine,  and  shot  down  with  black  powder.  At  the  time 
of  sampling  the  maximum  day's  output  was  250  tons,  all  from  advance  workings. 
All  coal  is  run-of-mine. 


CLARION  COUNTY 

CHURCH  HILL.  CHURCH  HILL  MINE 

Analyses  34825  to  34827  (p.  G2).  A mine  1 mile  east  of  Church  Hill  on  the 
P.  R.  R.  Lower  Kittanning  coal.  Roof,  7 to  10  inches  of  draw-slate ; floor,  fire- 
clay. Cover  at  point  of  sampling,  200  feet.  Sampled  at  two  points  by  E.  G.  Hill 
on  July  7,  1920. 
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Sections  of  coal  bed  in  Church  Hill  mine 


Section 

Laboratory  No. 


Coal  

Shale  parting  

Coal  

Thickness  of  bed 

Thickness  of  sample 


A 

34825 

B 

34826 

Ft.  in. 

Ft.  in. 

10 

1 0 

♦ 1 

1 

2 2 

2 5 

3 1 

a f> 

3 5^ 

5? 

♦Not  included  in  sample. 

At  the  time  of  sampling  the  daily  output  was  200  tons. 


CLARION.  REED  BANK 

Analyses  82976  to  82978  (p.  62).  A drift  mine  % mile  west  of  Clarion,  on 
the  L.  E.  and  P.  & C.  R.  railroads.  Clarion  coal.  General  dip  to  southwest.  Roof 
and  floor,  shale.  The  bed  was  sampled  at  two  points  on  November  19,  1921,  by 
L.  D.  Woodworth. 

Sections  of  coal  bed  in  Reed  bank 


Section  _ 

T.ahnratorv  No. 

A 

8297G 

B 

82077 

Rnnv  coal* 

Ft.  in. 

5 

1 i 

1 

Ft.  in, 

3 

2 2 

nn«i  . 

Mother  cohI 

2 

1 3 

2 2 

1 

7 

1 5 

!♦ 

4 

1 

4 6i 

3 61 

Coal*"  - - 

5 10 

4 10 

Thickness  of  sample  --  _ . 

♦Not  included  in  sample. 

Coal  is  undercut  by  hand,  and  shot  down  with  black  powder  and  permissible 
explosives.  At  the  time  of  sampling  the  daily  output  was  10  tons,  50  per  cent 
from  advance  workings.  All  coal  is  run-of-mine.  Mine  was  partly  flooded.  In 
1921  its  life  was  estimated  at  20  years. 

CLARION.  HARVEY  NO.  1 MINE 

Analyses  82972  to  82975  (p.  62).  A drift  mine  3 miles  south  of  Clarion,  on  the 
L.  E.  and  P.  & C.  railroads.  Lower  Kittanning  coal.  General  dip,  southwest. 
Roof,  slate ; floor,  fireclay.  Sampled  at  three  points  on  November  18,  1921,  by  L. 
D.  Woodworth. 

Sections  of  coal  bed  in  Harvey  No.  1 mine 


A 

B 

O 

82872 

82973 

82974 

Ft.  in. 

3 

Ft.  in. 

2 

Ft.  in. 
2 

5 

5 

7 

i 

1 

2 44 

i 

2 1 

1 8| 

\ 

r>| 

2 

3 0 

3 0 

Thickness  of  sample  ^ 

2 6 

2 91 

2 9 

♦Not  included  in  sample. 


Coal  was  undercut  by  hand,  and  shot  down  with  black  powder  and  permissible 
explosives.  At  the  time  of  sampliii"  the  daily  output  was  150  tons,  50  per  cent  from 
advance  workings.  All  coal  is  run-of-mine.  Coal  is  picked  on  car.  ihe  output  in 
1920  was  30,000  tons.  In  1921  tlie  life  of  mine  was  estimated  to  be  8 years. 


LAWSOXIIAM.  LAWSONIIAM  .MINE 
Analyses  82S77  to  82880  (p.  03).  A drift  mine  300  feet  above  and  1 mile  east 
of  station,  at  Lawsouham  on  the  P.  R.  R.  Lower  Kittanning  coal.  Local  dips. 
Roof,  slate;  floor,  fireclay.  Sampled  at  three  points  on  November  15,  1921,  by 
L.  U.  Woodwortli. 

Section  of  coal  hed  in  Laicsonliam  mine 


Section  

Laboratory  No. 


Bony  coal*  

Coal  

Bony  coal*  

Sulpiiur*  

Coal  

Sulphur*  

Coal  

Sulphur*  

Coal  

Th  ckness  of  bed 
Thickness  of  sample 


*Not  included  in  sample. 


A 

S2s>77 

B 

S2S.S 

0 

S-S79 

. Ft.  in. 

' 6 

7 

! 3. 

Ft.  in. 

3 

1 9 

Ft.  in. 
3 

5 

~ 

3 

i 

2 2 

1 6 

2 10 

2" 

1 

1 0 

•S  S-t 

3 1 

3 6i 

3 3 

3 6J 

3 3 

Coal  was  undercut  by  machine,  pud  shot  d/'wn  with  black  powder.  At  the  time 
of  sampling  the  daily  output  was  1(X)  tons,  all  from  advance  workings.  All  coal 
is  run-of-mine,  and  coal  is  picked  on  car.  In  1921  the  life  of  mine  was  estimated 
to  be  50  years.  The  property  contains  500  acres. 


RED  BANK.  MORTIMER  RUN  IMINE 
Analyses  83019  to  8.3022  (p.  03).  A drift  mine  250  feet  above  and  IV2  miles 
east  of  station  at  Red  Bank  on  the  I’.  R.  R.  Lower  Kittanning  coal.  General  dip 
southwest.  Roof,  slate  ; floor,  fireclay.  Sampled  at  three  points  on  November  21, 
1921,  by  L.  D.  Woodworth. 


Sections  of  coal  hed  in  Mortimer  Run  mine 


A 

B 

0 

83019 

S3020 

83021 

Ft.  in. 

4- 

Ft.  in. 

Ft.  in. 
6 

11 

10 

11 

16 

2 1^ 

1 11 

1 

ll' 

3. 

1“ 

3 7 

.3  41. 

2 10 

Thickness  of  sampie  --  - ..  --  . - 

3 9' 

3 0 

*Not  included  in  sample. 

Coal  was  undercut  by  hand,  and  shot  down  with  black  powder.  At  the  time  of 
sampling  the  daily  output  was  50  tons,  all  from  advance  workings.  All  coal  was 
run-of-mine,  and  was  picked  on  car.  The  property  consists  of  50  acres.  The  mine 
was  but  recently  opened  when  visited.  In  1921  the  life  of  mine  was  estimated  to 
be  25  years. 
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ST.  PETERSBURG.  BOSTAPH  MINE 

Analyses  83056  to  83059  (p.  63).  A di-ift  mine  30  feet  above  station  at  St. 
Petersburg  on  the  B.  & O.  R.  R.  Clarion  coal.  Local  dips.  Roof  and  floor,  shale. 
The  bed  was  sampled  at  three  points  on  November  22,  1921,  by  L.  D.  Woodworth. 


Sections  of  coal  hed  in  Bostapli  mine 


Section  ABO 

naboratory  No.  83C56  83057  83058 


Coal  

Suliihur*  

Bony  coal* 

Coal  

Slate*  

Coal  

'thickness  of  bed  -- 
Th.ckness  of  sample 


Ft.  in.  Ft.  in.  Ft.  in. 

" 4 

3 

5 a 

2 9 2 1 2 10 

0 4 5 

10  1 10 
4 0 4 0 4 3 

3 7 3 "5  3 8 


*Not  included  in  sample. 

Coal  was  undercut  by  machine,  and  shot  down  with  black  powder.  At  the  time 
of  sampling  the  daily  output  was  100  tons,  all  from  advance  workings.  All  coal 
wa.s  run-of-miue,  and  coal  was  picked  on  car.  The  property  consists  of  561  acres. 
In  1921  the  life  of  mine  was  estimated  to  be  50  yeiars. 


PARKER.  CLARION  RIVER  MINE 

Analyses  34822  to  34824  (p.  63).  A mine  % mile  north  of  Parker  on  the  P.  R. 
R.  Upper  Kittanning  coal.  Roof,  shale  5 feet,  above  is  sandstone;  floor,  sulphur 
and  fireclay.  Cover  at  point  of  sampling,  130  feet.  Sampled  at  two  points  by  E. 
G.  Uill  on  July  1,  1920. 


Sections  of  coal  led  in  Clarion  River  mine 


A 

B 

34822 

34823 

Ft. 

in. 

Ill 

Ft.  in. 
11 

ij* 

0 

1 

2 

2 3 

!♦ 

1 

7 

8 

3 

9 

4 0 

3 

6| 

4 0 

♦Not  included  in  sample. 


At  the  time  of  sampling  the  daily  output  was  200  tons. 


PHILLIPSTON.  JAMES  MINE 

Analyses  34831  to  34833  (p.  63).  Mine  of  W.  J.  James,  % mile  north  of 
Phillipston,  Brady  Township,  on  the  P.  R.  R.  Lower  Kittanning  coal.  Roof, 
sandstone;  floor,  fireclay.  Cover  at  point  of  sampHng,  125  feet.  The  bed  was 
sampled  at  two  points  by  E.  G.  Hill  on  July  12,  1920. 
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Sections  of  coal  bed  in  James  mine 


\ 

34Sil 

3483-2 

Ft. 

in. 

10 

Ft.  in. 
3 

1 

2 

1 

1 44 

2 

0 

2 1 

4 

1 

3 9\ 

3 

2 

3 5‘. 

*Not  incliKled  in  sample. 

At  tlie  time  of  .sampling  the  daily  outinit  was  100  tons. 

SARAH  FURNACE.  S.VRAII  FURNACE  MINE 

Analyses  34834  to  34836  (p.  63).  A drift  mine  % mile  north  of  Sarah  Furnace, 
on  the  P.  R.  R.  Lower  Kittanning  coal.  Roof,  shale ; floor,  fireclay.  Cover  at 
point  of  sampling,  200  feet.  Sampled  at  two  points  by  E.  G.  Hill  on  July  10,  1920. 


Sections  of  coal  bed  in  Sarah  Furnace  mine 


• 

A 

34834 

B 

3483) 

Ft.  in. 

1 2 

1 

2 0 

3 3 

3 3 

Ft.  in. 

1 2 

1 

1 8 

2 n 

2 11 

Thickness  of  bed  - _ 

At  the  time  of  sampling  the  daily  output  was  400  tons. 

UPPER  TTILLYILLE.  P,LUE  GOOSE  MINE 

Analyses  348.37  to  34839  (p.  64).  A mine  1%  miles  northeast  of  Upper  Hill- 
ville.  Perry  Township,  on  the  P.  R.  R.  Lower  Kittanuing  coal.  Roof,  slate ; floor, 
fireclay.  Cover  at  point  of  sampling,  100  feet.  Sampled  at  two  points  by  E.  G. 
Hill  on  July  9,  1920. 


Sections  of  coal  bed  in.  Blue  Goose  mine 


Section  - 

A 

B 

34808 

Laboratory  No.  , 

04837 

Ft.  in. 

!» 

1 

2 0 

2 10 
a 9 

Ft.  h 

Th  cknes.s  of  bed  _ ..  ... 

.3 

Thickness  of  sample  - 

*Not  included  in  sample. 


At  the  time  of  sampling  the  daily  output  was  60  tons. 
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WEST  MONTEREY.  MONTEREY  MINE 

Analj'ses  34828  to  34830  (p.  64).  At  mine  miles  east  of  Monterey,  Perry 
Township,  on  the  P.  R.  R.  Clarion  coal.  Roof,  slate ; floor,  fireclay.  Cover  at 
point  of  sampling,  ICO  feet.  Sampled  at  two  points  by  E.  G.  Hill  on  July  8,  1920. 


Sections  of  coal  Tied  in  Monterey  mine 


S^-otion 

Laboratory  No. 


A B 

34828  34829 


Coal  

Sulphur* 

Coal 

Sulphur  . 


Ft. 


1 


in. 

9 

1 

m 


Ft. 


in. 

9 

1 

5 

I 


■Cioal  

Thickness  of  bed  3 

Thickness  of  sample  2 


83 

n 


1 

2 

2 


5 

ai 

n 


*Not  included  in  sample. 

At  the  time  of  sampling  the  daily  output  was  200  tons. 


CLEARFIELD  COUNTY 

DUBOIS.  NO.  1 SHAFT  MINE 

Analyses  82495  to  82500  (p.  67).  Buffalo  & Susquehanna  Coal  & Coke  Go’s, 
shaft  mine,  266  feet  deep,  1428  feet  above  sea  level,  2 miles  east  of  Dubois  on  the 
B.  & S.  R.  R.  Upper  Freeport  coal.  Slight  dip  to  north.  Roof,  fireclay. 
Sampled  at  five  points  on  October  27,  1921,  by  L.  D.  Woodworth. 


Sections  of  coal  in  No.  1 Shaft  mine 


Spff  ion 

A 

82495 

B 

82496 

0 

^497 

» 

82498 

E 

82499 

Laboratory  No.  ..  

Bony  roof  coal* - - - 

Ft.  in. 

61 

9 

k 

Ft.  in. 

1 0 

1 2 

Ft.  in. 

1 0 

3 11 

Ft.  in. 

1 0 

4 2 

Ft.  in. 
1 0 

4 2 

Oonl  , 

2 

3 3 

i 

7 

1 

3 

5 10 

4 9 

4 7 

ThirVnpsj.Q.  of  hpti 

5 m 

5 

5 7 

4 5 

5 2 

4 2 

5 2 

4 2 

Thickness  of  sample  . _ 

*Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  shot  down  with  black  powder.  At  the  time 
of  sampling  the  daily  output  was  800  tons,  75  per  cent  being  from  advance  work- 
ings. • All  coal  was  run-of-mine,  and  was  picked  on  ear.  Coal  is  screened.  The  out- 
put in  1920  was  200,000  tons.  In  1921  the  life  of  mine  was  estimated  to  be  10 
years. 


HELVETIA.  STANLEY  SHAFT  MINE 

Analyses  82501  to  82504  (p.  68).  A shaft  mine  150  feet  deep,  1477  feet  above 
sea  level,  IV2  miles  west  of  Helvetia.  Lower  Freeport  coal.  Slight  dip  to  west. 
Roof,  fireclay;  floor,  2 inches  slate,  6 inches  coal,  then  clay.  Sampled  at  three 
points  on  October  29,  1921,  by  L.  D.  Woodworth. 
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Sections  of  coal  ted  in  Stanley  Shaft  mine 


A 

82501 

B 

8Ki02 

0 

82503 

Ft.  in. 

3 0 

i 

Ft.  in. 

1 3 

i 

Ft.  in. 
6 

1 

5 7 

2 

0 

0 10 

6 7 

1 10 

4 3 

Sl,}tp*  

nn«l  - - 

4 lOi 

4 lOJ 

5 Oi 

5 

♦Not  included  in  sample. 

Coal  is  unclereut  by  machine,  and  shot  down  with  black  powder  and  a permissible 
explosive.  At  the  time  of  sampling  the  daily  output  was  30  tons,  all  from  retreat 
operations.  All  coal  was  run-of-mine,  and  was  picked  on  car.  In  1921  the  life  of 
mine  was  estimated  to  be  7 years. 

KARTnAUS.  GONZALES  NO.  1 MINE 
Analyses  82001  to  82004  (p.  GO).  A drift  mine  of  Gonzales  Coal  Mining  Co.,  500 
feet  above  station  1 mile  north  of  Karthaus  on  the  N.  Y.  C.  R.  R.  Lower  Free- 
port coal.  Slight  dip  to  north.  Roof,  sandstone ; floor,  soft  clay.  Depth  at  point 
of  sampling,  20  to  25  feet.  Sampled  at  three  points  on  October  10,  1921,  by  L.  D. 
Woodworth. 

Sections  of  coal  ted  in  No.  1 Gonzales  mine 


A 

B 

0 

82001 

82002 

82003 

■Pt.  in. 

2 8 

Ft.  in. 

3 1 

Ft.  in. 

1 2i 

1 

2 

Coal  - - - _ _ _ 

1 0 

3 9 

3 3 

1 

3 8 

3 1 

1 21 

At  the  time  of  sampling  in  1921  the  mine  was  just  cutting  main  heading  through, 
and  had  not  started  to  ship  coal. 

LUTHERSBURG.  LUTHERSBURG  MINE 
Analyses  82505  to  82508  (p.  69).  A drift  mine,  100  feet  above  and  V2  mile 
east  of  station  at  Luthersburg,  on  the  B.  R.  & P.  R.  R.  Lower  Kittanning  coal. 
Slight  dip  to  west.  Roof,  slate ; floor,  fireclay.  Sampled  at  three  points  on  October 
28,  1921,  by  L.  D.  Woodworth. 


Sections  of  coal  ted  in  Lnthersturg  mine 


A 

B 

c 

82505 

82506 

82.507 

Dirty  coal* — 

Ft.  in. 

2 

1 1 

Ft.  in. 

3 

10 

Ft.  in. 
2 

9 

1 

1 

1 1] 

ft 

1 

Coal 

1 4 

3 

3 ^ 

2 SS 

2 0 

2 5" 

2 9“ 

♦Not  included  in  sample. 
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Coal  is  undercut  by  hand,  and  shot  down  with  black  powder.  At  the  time  of 
sampling  the  daily  output  was  100  tons,  all  from  advance  workings.  All  coal  is 
run-of-mine,  and  is  picked  on  car.  In  1921  the  life  of  mine  was  estimated  to  be 
8 years. 


MUNSON.  GHEM  MINE 

Analyses  81672  to  81676  (p.  71).  A drift  mine  1420  feet  above  sea  level  at 
Munson  on  the  N.  Y.  C.  R.  K.  Lower  Kittanning  coal.  Slight  dip  to  southeast. 
Roof,  slate ; floor,  limestone.  Sampled  at  four  points  on  September  23,  1921,  by 
L.  D.  Woodworth. 

Sections  of  coal  hed  in  QTiem  mine 


A 

81672 

B 

81673 

O 

81674 

D 

81675 

Laboratory  No 

■Rony  coal* 

rt.  in. 

1 2 

2 9 

i 

Ft.  in. 

1 2 

3 2 

Ft.  in. 

1 0 

3 2 

Ft.  in. 
1 2 

1 9 

1 

1 5 

4 5 

3 2 

3 

4 2% 

3 0 

4 4 

3 2 

4 2 

3 2 

Thickness  of  sarople - _ 

♦Not  included  in  sample. 


Coal  was  undercut  by  hand,  and  shot  down  with  black  powder  and  permissible  ex- 
plosives. At  the  time  of  sampling  the  daily  output  was  385  tons,  50  per  cent  from 
advance  workings.  All  coal  is  run-of-mine,  and  is  picked  on  car.  In  1921  the  life 
of  mine  was  estimated  to  be  5 years. 


WINBURNE.  OGLE  NO.  9 MINE 

Analyses  81746  to  81752  (p.  74).  A drift  mine  1460  feet  above  sea  level  11^ 
miles  north  of  Winburne  on  the  N.  Y.  C.  R.  R.  Lower  Kittanning  coal.  Dip  1 
per  cent  to  southeast.  Roof,  slate ; floor,  fireclay.  Cover  at  point  of  sampling,  50 
feet.  Sampled  at  six  points  on  September  26,  1921,  by  L.  D.  Woodworth. 


Sections  of  coal  bed  in  Ogle  No.  9 mine 

Section  — - — — 

Laboratory  No.  

A 

81746 

B 

81747 

■0 

81748 

I) 

81749 

E 

81750 

F 

81751 

Bony  coal*  

Coal  --  — 

Ft.  in . 

1 2 

1 8 

1 

2 

* i 

2 
i 

1 

I 

1 0 

4 4 

3 li 

Ft.  in. 

1 0 

2 

i 

3 

i 

2 1% 

Ft.  in. 

1 2 

6 

* J 

3 

* i 

6 

* i 

7 

i 

1 3 

4 43 

3 li 

Ft.  in. 

1 2 

3 3 

Ft.  in. 

1 2 

3 4 

Ft.  in. 

1 2 

2 3 

* i 

1 0 

Coal  - - 

Thickness  of  bed  

Thickness  o£  sample 

4 4 

3 4 

4 5 

3 3 

4 0 

3 4 

4 

3 3 

♦Not  included  in  sample. 


Coal  is  undercut  by  machine,  and  shot  down  with  black  powder.  At  the  time 
of  sampling  the  daily  output  was  1000  tons,  75  per  cent  from  advance  workings. 
All  coal  is  run-of-mine,  and  coal  is  picked  on  table.  In  1921  the  life  of  mine  was 
estimated  to  be  10  years. 
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CLEARFIELD.  PROSEECT  DRIFT  MINE 

Analysis  75625  (p.  GG).  A prospect  drift  IV2  miles  west  of  Clearfield,  on  B.  R. 
& P.  R.  R.  Thickness  of  bed,  coal,  and  sample,  22  inches.  Roof,  slate ; floor,  fire- 
clay. Cover,  25  feet.  Sampled  at  one  point,  50  feet  in,  by  E.  G.  Hill  on  August 
11,  1920. 


CLEARFIELD.  MacTAVISH  & BAILEY  MINE 

Analysis  75G2G  (p.  GG).  A mine,  IV2  miles  west  of  Clearfield,  Lawrence  Town- 
.ship,  on  the  B.  R.  & P.  R.  R.  Middle  Kittanning  coal.  Roof,  slate ; floor,  clay. 
Cover  at  point  of  sampling,  40  feet.  The  bed  was  sampled  at  1 point  by  E.  G. 
Hill  on  August  11,  1920. 


Section  of  coal  led  in  MacTavisJi  <£■  Bailey  mine. 


t.aboratory  No. 


75026 


Goal  

Slate  binder  

Coal  

Thickness  of  bed  --- 
Thickness  of  sample 


Ft.  in. 

1 U 
2 

1 2 

2 5i 
2 


Tills  section  was  measured  100  feet  in.  At  the  time  of  samiiling  the  daily  out- 
put was  12  tons. 


CLEARFIELD.  CASSIDY  NO.  1 MINE 

Analyses  75620  to  75622  (p.  67).  A drift  mine  3 miles  west  of  Clearfield  on  the 
B.  R.  & P.  R.  R.  Lower  Freeport  coal.  Roof,  slate ; floor,  fireclay.  Cover  at 
point  of  sampling,  60  to  65  feet.  Sampled  at  two  points  by  E.  G.  Hill  on  August 
11,  1920. 


Sections  of  coal  bed  in  Cassidy  Tvo.  1 mine 


Section 

laboratory  No. 


■Goal  

Slate  binder  

Coal  

Thickness  of  bed  . 
Thickness  of  sample 


A 

75620 

B 

75021 

Ft.  in. 

Ft.  in. 

2 6 

2 4 

3 

3 

10 

10 

3 7 

3 5 

3 4 

3 2 

At  the  time  of  sampling  the  daily  output  was  150  tons. 


CLEARFIELD.  EAGLE  MINE 

Analyses  75739  to  75741  (p.  66).  A drift  mine  2%  miles  southwest  of  Clear- 
field on  the  P.  R.  R.  ^Middle  Kittanning  coal.  Roof,  slate ; floor,  clay.  Cover  at 
point  of  sampling,  60  feet.  Sampled  at  two  points  by  E.  G.  Hill  on  August  17, 
1920. 
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Sections  of  coal  hed  in  Eagle  mine 


B 

7.5739 

75740 

Ft. 

in. 

11 

Ft.  in. 
1 ^ 

3 

0 

2 10 

2 

2 

3 

11 

4 4 

3 

0 

3 0 

*Not  included  in  sample. 

At  the  time  of  sampling  daily  output  was  120  tons. 


CLEARFIELD.  EAGLE  MINE 

Analysis  75742  (p.  66).  A drift  mine  2J  miles  southwest  of  Clearfield,  on 
the  P.  R.  R.  Lower  Freeport  coal.  Cover  at  point  of  sampling,  45  feet.  Sampled 
at  one  point  by  E.  G.  Hill  on  August  17,  1920. 


Section  of  coal  bed  in  Eagle  mine 


Laboratory  No. 


75742 


Bone*  

Coal  — 

Binder*  

Coal  

Thickness  of  bed  — 
Thickness  of  sample 


Ft.  in. 
7 


11 

11 


*Not  included  in  sample. 

At  the  time  of  sampling  the  daily  output  was  120  tons. 


CLEARFIELD.  SCHICKLING  MINE 
Analysis  75672  (p.  67).  A mine  3 miles  west  of  Clearfield  on  the  P.  R.  R. 
Upper  Freeport  coal.  Thickness  of  bed,  sample,  and  coal,  27  inches.  Roof,  slate ; 
floor,  fireclay.  Cover  at  point  of  sampling  (100  yards  in  main  heading)  35  feet. 
Sampled  by  E.  G.  Hill  on  August  13,  1920.  At  the  time  of  sampling  the  daily 
output  was  10  tons. 

CLEARFIELD.  WILEY  MINE 

Analysis  75673  (p.  68).  A mine  3 miles  west  of  Clearfield  on  the  P.  R.  R. 
Lower  Freeport  coal.  Roof,  slate ; floor,  fireclay.  Cover  at  point  of  sampling, 
45  feet.  The  bed  was  sampled  at  one  point  by  E.  G.  Hill  on  August  13,  1920. 


Section  of  coal  bed  in  Wiley  mine 


Laboratory  No. 

Bone* 

Coal  

Binder*  

Coal  

Thickness  of  bed  

Tliickness  of  sample 


75673 


Ft.  in. 
3 

1 10 
2 
5 

2 8 

2 3 


*Not  included  in  sample. 
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CURWENSVILLE.  ADDLEMAN  MINE 

Analysis  85G23  (p.  G7).  A mine  1 mile  south  of  Curwcnsville,  Pike  Township, 
on  the  P.  R.  R.  Upper  Freeport  coal.  Thickness  of  bed,  coal,  and  sample,  25 
inches.  Roof,  slate;  floor,  fireclay.  Cover  at  point  of  sampling  (2.50  yards  in  at 
face  of  main  heading),  50  feet.  Sampled  at  one  point  by  E.  G.  Uill  on  August  15, 
1920.  At  the  time  of  sampling  the  daily  output  was  20  tons. 


CUPvWENSVIULE.  CALDWELL  MINE 

Analysis  75G19  (p.  G7).  Moshannon  or  Lower  Freeport  coal.  Roof,  slate;  floor, 
fireclay.  Cover  at  point  of  sampling,  GO  feet.  Sampled  at  one  point  by  E.  G.  Hill 
on  August  13,  1920. 

Seciion  of  coal  led  in,  Caldicell  mine 


Laboratory  No. 


75619 


Coal  

Slate  binder  

Coal  

Thickness  of  bed 
Thickness  of  sample 


Ft.  in. 

2 5 
4 

10 

3 7 

3 3 


' This  section  was  measured  at  5th  right  heading,  3,000  feet  in.  At  the  time  of 
sampling  the  daily  output  was  300  tons. 


CURWENSVILLE.  NORRIS  MINE 

Analysis  75624  (p.  G7).  C.  O.  Norris  mine,  1%  miles  south  of  Curwensville, 
Pike  Township,  lyower  Kittanning  coal.  Thickness  of  bed,  28  inches,  and  of  coal 
and  sample,  26  inches.  Roof,  slate ; floor,  fireclay.  Cover  at  point  of  sampling 
(300  yards  in  at  face  of  main  heading),  40  feet.  Sampled  at  one  point  by  E.  G. 
Hill  on  August  13,  1920,  when  the  daily  output  was  25  tons. 

IRVONA.  GLENRROOK  NO.  2 MINE 

Analyses  75809  to  75811,  (p.  08).  A mine  Vi  mile  north  of  Irvona,  Reccaria 
Township,  on  the  P.  R-  R.  Lower  Kittanning  coal.  Roof,  sandstone ; floor,  fire- 
clay. Cover  at  point  of  sampling  200  feet.  Sampled  at  2 points  by  E.  G.  Hill  on 
August  28,  1920. 


Sections  of  coal  led  in  Glenlrooh  No.  2 mine 


A 

B 

75810 

• 

Ft. 

in. 

5 

Ft.  in. 

6 

11 

1 1 

3 0 

.5  6 

1 

0 

1 

<> 

3 

0 

5 

7 

4 

0 

3 11 

•■Not  included  in  sample. 

At  the  time  of  sampling  the  daily  output  was  120  tons. 
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McGEES  MILLS.  BUTTER  BALL  MINE 

Analysis  75671  (p.  70).  A mine  V2  mile  south  of  McGees  Mills,  Bell  Township, 
on  the  P.  R.  R.  Middle  Kittanning  coal.  Roof,  slate ; floor,  shale.  Cover  at  point 
of  sampling,  50  feet.  Measured  at  one  point  by  E.  G.  Hill  on  August  16,  1920. 

Section  of  coal  hed  in  Butter  Ball  mine 


Laboratory  No.  

75671 

Binder*  

Thickness  of  bed  

Thickness  of  sample 

Pt.  in. 

1 2 

2 6 

i 

10 

i 6i 

3 4 

*Not  included  in  sample. 

At  the  time  of  sampling  the  daily  output  was  50  tons. 

McGEES  MILLS.  SHERWOOD  MINE 

Analysis  75674  (p.  70).  A mine  at  McGees  Mills  on  the  P.  R.  R. 

Upper 

Kittanning  coal.  Thickness  of  bed,  coal,  sample,  37  inches.  Roof,  slate ; floor, 
fireclay.  Cover  at  point  of  sampling  (200  feet  in  at  main  heading),  40  feet. 
Sampled  at  one  point  by  E.  G.  Hill  on  August  16,  1920,  when  the  daily  output  was 
only  a few  tons. 

MAHAFFEY.  MAHAFFEY  MINE 

Analysis  75734  (p.  70).  A mine  % mile  south  of  Mahaffey  on  the  P.  R.  R. 
Moshannou  or  Lower  Freeport  coal.  Roof,  slate ; floor,  fireclay.  Cover  at  point 
of  sampling,  30  feet.  Sampled  at  one  point  by  E.  G.  Hill  on  August  16,  1920. 

Section  of  coal  hed  in  Mahaffet/  mine 


Laboratory  No.  — — — 

75734 

Slate  binder — 

Thickness  of  bed  

Thickness  of  sample 

Pt.  in. 

1 3 

2 

1 3 

2 8 

2 6 

At  the  time  of  sampling  the  daily  output  was  25  tons. 

PHILIPSBURG.  CONQUEST  MINE 

Analyses  75731  to  75733  (p.  72).  A mine  2%  miles  northwest  of  Philipsburg, 
Morris  Township,  on  the  P.  R.  R.  Roof,  slate ; floor,  fireclay.  Cover  at  point  of 
sampling,  40  to  80  feet.  Sampled  at  two  points  by  E.  G.  Hill  on  August  19,  1920. 
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Sections  of  coal  hed  in  Conquest  mine 


Section  __  A 

Laboratory  iSo.  75731 

B 

75732 

Ft.  in. 

Binder*  3 

Thickness  of  bed  3 6 

Thickness  of  sample ^ 2 5 

Ft.  In. 

6 

3 8 

3 

7 

5 0 

i 3 

*Not  included  in  sample. 

At  the  time  of  sampling  the  daily  output  was  150  tons. 

PHILIPSBURG.  RODEN  MINE. 

Analysis  75735  (omitted).  A mine  2}  miles  northwest  of  Philipsburg  on  the 
P.  R.  R.  Lower  Kittanning  coal.  Roof,  slate  and  shale ; floor,  fireclay.  Cover  at 
point  of  sampling,  60  feet.  Sampled  at  one  point,  by  E.  G.  Hill,  on  August  19, 
1920. 

Section  of  coal  hed  in  Roden  mine 


Laboratory  No.  

75735 

Coal  

Clay  and  shale*  — 

Coal* --  

Thickness  of  bed — 

Thickness  of  sample 

Ft.  in. 

2 1 

IdJ 

1 1 

9 

4 9J 

3 2 

*Not  included  in  sample. 

At  the  time  of  sampling  the  daily  output  was  100  tons. 

SURVEYOR.  GOSHEN  NO.  2 MINE 

Analyses  75548  to  75550  (p.  73).  A mine  ti  mile  north  of  Surveyor  on  the 
N.  Y.  C.  R.  R.  Lower  Kittanning  coal.  Roof,  sandstone ; floor,  fireclay.  Cover 
at  point  of  sampling,  40  to  150  feet.  Sampled  at  two  points  by  E.  G.  Hill  on 
August  10,  1920. 

Sections  of  coal  hed  in  Goshen  No.  2 mine 


Section  A 

Laboratory  No.  75548 

B 

75549 

Ft.  in. 

Binder  

Thickness  of  bed  2 2 

Thickness  of  sample 2 2 

Ft.  in. 

2 5 

3 

10 

3 35 

3 3 

At  the  time  of  sampling  the  daily  output  was  300  tons. 

1^12 
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CLINTON  COUNTY 

BITUMEN.  NO.  8 KETTLE  CREEK  MINE 

Analyses  82005  to  82008  (p.  74).  A drift  mine  3 miles  northwest  of  Bitumen,  on 
the  P.  R.  R.  Lower  Kittanning  coal.  Roof,  sandstone ; floor,  fireclay.  Sampled 
at  three  points  on  October  7,  1921,  by  L.  D.  Woodworth. 


Sections  of  coal  hed  in  No.  8 Kettle  Creek  mine 


A 

82005 

B 

82000 

0 

82007 

Ft.  in. 

1 

Ft.  in. 

1 10 

Ft.  in. 

1 9 

1 

9 

1 

1 

5 

2 3 

1 

9 

1 2 

1 IJi 

k 

1 6J 

2 

10 

5 2 

4 2 

4 

4 Z% 

4 2| 

4 3 

4 li 

*Not  included'  in  sample. 

Coal  is  undei’cut  by  machine,  and  shot  down  with  black  powder.  At  the  time 
of  sampling  the  daily  output  was  from  150  to  200  tons,  all  from  advance  workings. 
All  coal  is  run-of-mine,  and  is  picked  on  car.  At  time  of  sampling  the  mine  was 
idle  and  partly  flooded. 


LOCK  HAVEN.  SCOOTAC  MINE 

Analyses  75464  to  75406  (p.  75).  A drift  mine  of  Jacobs  Creek  Oil  Co.  P. 
R.  R.  Brookville  coal.  Roof,  sandstone;  floor,  fireclay.  Cover  at  point  of  sampling, 
40  feet.  Sampled  at  two  points  by  E.  G.  Hill  on  August  4,  1920. 


Sections  of  coal  bed  in  Scootao  mine 


A 

75464 

B 

75465 

Ft.  in. 

3 

4 

4 

2 9 

3 8 

3 4 

Ft.  in. 

2 

4 4 

4 6 

4 4 

•»Not  included  in  sample. 


At  the  time  of  sampling  the  daily  output  was  150  tons. 


ELK  COUNTY 

AVERYVILLE.  STAR  MINE 

Analyses  34975  to  34977  (p.  75).  A mine  at  Averyville,  Benzinger  Township, 
on  the  P.  S.  N.  R.  R.  Three  foot  vein.  Roof,  shale;  floor,  fireclay.  Cover  at  point 
of  sampling,  20  to  70  feet.  Sampled  at  two  points  by  E.  G.  Hill  on  July  22,  1920. 
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Sections  of  coal  in  Star  mine 


A 

34975 

B 

34976 

Ft.  in. 

1 1 

3 

1 0 

6 

Ft.  in. 

1 2 

2 

4 

1 

2 

9 

5 

3 9i 

3 J 

2 10 

2 1 

♦Not  included  in  sample. 


A t the  time  of  sampling  the  daily  output  was  120  tons. 


BENEZETT.  WINSLOW  MINE 

Analj'ses  75348  to  75350  (p.  75).  A mine  2 miles  north  of  Benezett  on  the 
B.  & S.  R.  R.  Lower  Kittanning  coal.  Thickness  of  bed,  coal,  and  samples  at  two 
points,  500  feet  in  mine,  2 feet  11%  inches  and  3 feet  5 inches,  respectively. 
Cover  at  point  of  sampling,  180  feet.  Roof,  shale ; floor,  fireclay.  Sampled  by  E. 
G.  Hill  on  July  24,  1920. 

At  the  time  of  sampling  the  daily  output  was  20  tons. 


BENZINGER.  W^EST  BRANCH  MINE 

Analyses  34989  to  34991  (p.  75).  A mine  at  Benzinger  on  the  P.  R.  R.  Middle 
Kittanniug  coal.  Roof,  slate ; floor,  bone.  Cover  at  point  of  sampling,  65  to  120 
feet.  Sampled  at  two  points  by  E.  G.  Hill  on  July  17,  1920. 


Sections  of  coal  bed  in  West  Branch  mine 


Section  

Laboratory  No. 


Coal  . 

Coal  (dull)  

Coal  

Bone*  

Coal  

Tbickness  of  bed  — 
Tbiekness  of  sample 


A 

349S9 


B 


Ft.  in. 
1 3 

4 

8 

1 9 

4 Si 
3 li 


Ft.  in. 
9i 
11* 
1 9 


5i 

6i 


♦Not  included  in  sample. 


At  the  time  of  sampling  the  daily  output  was  100  tons. 


FORCE.  PROCTOR  NO.  1 MINE 

Analyses  75351  to  75354  (p.  75).  A mine  2 miles  west  of  Force,  Jay  Twp.,  on 
the  P.  S.  & N.  R.  R.  Lower  Kittanning  coal.  Roof,  shale;  floor,  fireclay.  Cover 
at  point  of  sampling,  180  to  200  feet.  Sampled  at  three  points  by  E.  G.  Hill  on 
July  23,  1920. 
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Sections  of  coal  hed  in  Proctor  No.  1 mine 


Section  „ ....  A B 

Laboratory  No.  75351  75352 

0 

75353 

Ft.  in.  Ft.  in. 

Bone  . 4i  i 

Thickness  of  bed  3 5i  3 

Thickness  of  sample  ..3  1 3 l| 

Ft.  in. 

6 

2 111 
3 5| 

2 111 

At  the  time  of  sampling  the  daily  output  was  500  tons. 

FAYETTE  COUNTY 

BELBOIS  STATION.  BELBOIS  MINE 

Analysis  84987  (p.  76).  A drift  wagon  mine  about  1,000  feet  above  sea  level  at 
Belbois  Station  on  tlie  P.  R.  R.  Waynesburg  coal  (lower  division).  Dip,  north- 
west ; strike,  northeast.  Roof  and  floor,  shale.  Sampled  at  one  point  on  March 
29,  1922,  by  L.  D.  Woodworth. 

Section  of  coal  hed  in  Belbois  mine 


Laboratory  No.  

84987 

Coal  i 

Coal  

Bony  coal*  

COa!  

Thickness  of  bed  

Thickness  of  sample  

Ft.  in. 
11 

3 

7 

1 

2 8 

4 6 

4 2 

*Not  included  in  sample. 

Coal  was  undercut  by  hand  and  was  run-of-mine,  from  advance  workings.  In 
1922  the  life  of  mine  was  estimated  to  be  15  years.  The  mine  was  idle  at  time 
of  sampling. 

BELBOIS  STATION.  CHERRY  CAMP  MINE 

Analysis  84986  (p.  76).  A drift  mine,  about  1,000  feet  above  sea  level,  at 
Belbois  Station  on  the  P.  R.  R.  Waynesburg  coal  (upper  division).  Dip  north- 
west ; strike,  northeast.  Roof  and  floor  of  shale.  The  bed  was  sampled  at  one 
point  on  March  29,  1922,  by  L.  D.  Woodworth. 

Section  of  coal  hed  in  Cherry  Camp  mine 


Laboratory  No.  ^ 

^9S6 

Thickness  of  bed  

Thickness  of  sample  

Ft.  in. 

1 6 

2 10 

1 7 

5 10 

3 0 

Coal  was  undercut  by  hand.  Coal  is  run-of-mine,  from  advance  workings.  In 
1922  the  life  of  mine  was  estimated  to  be  10  years.  This  mine  was  but  recently 
opened,  and  had  a drift  in  only  30  feet. 
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CHEAT  HAVEN.  EAGLE  MINE 

Analyses  84588  to  84592  (p.  7G).  A drift  mine  200  feet  above  and  4 mile  west 
of  Cheat  Haven  station,  on  the  P..  & O.  R.  R.  Pittshurah  coal.  Dip,  southeast; 
strike,  northeast.  Roof,  shale ; floor,  fireclay.  The  bed  was  sampled  at  4 points 
by  L.  D.  Woodworth  on  March  6,  1922. 


Sections  of  coal  led  in  Eagle  mine 


Section  

Laboratory  No. 


A 

8i5SS 


B 

S4589 


C 

84500 


D 

81591 


Roof  coal  (bony)  .. 

Coal  

Bony  coal* 

Coal  

Bony  coal*  

•Coal  

Bony  coal*  

Coal  

Bony  coal*  

Coal  

Bony  coal*  

Coal  

'J'h'ckness  of  bed  — 
Thickness  of  sample 


Ft.  in. 
*1  0 
1 1 

2 o' 

2 5 


Ft. 

1 

1 

2 


2 


6 7 7 

5 6 6 


in. 

0 


6 

1 

1 

5 

1 

5 


7 

11 


Ft. 

*1 


1 


o 


2 

8 

6 


in. 

0 

7 

2 

3 

i 

1 

I 

3 

i 

1 

1 

6 

15 

9 


Ft.  in. 

*1  0 

10 
1 

1 1 

1 
4 
1 

1 7 
1 

2 2 


7 4 

6 0 


*Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  permissible  explosives  are  used.  At  the  time 
of  sampling  the  daily  output  was  750  tons,  80  per  cent  from  advance  workings ; 
75  per  cent  of  the  coal  is  run-of-mine.  Coal  is  screened  with  % bar  screens,  and 
is  picked  on  belt.  In  1922  the  life  of  mine  was  estimated  to  be  20  years. 

DUNBAR.  AINSLEY  MINE 

Analyses  81339  to  81341  (p.  76).  A dift  mine  1100  feet  above  sea  level.  Vz 
mile  east  of  Dunbar.  Lower  Freeport  coal.  Roof,  shale ; floor,  shale  and  lime- 
stone. Cover  at  point  of  sampling,  90  feet.  The  bed  was  sampled  at  two  points 
by  E.  G.  HiU  on  August  27,  1921. 


Sections  of  coal  led  in  Ainsley  mine 


Section  

Laboratory  No. 


Cioal  

Bone  

Coal 

Thickness  of  bed 

Thickness  of  sample 


A 

B 

81339 

81340 

Ft.  in. 

Ft.  in. 

4 

4 

2 

o 

2 3 

3 2 

2 9 

2 8 

2 7 

2 6 

Coal  was  undercut  by  hand.  All  coal  is  run-of-mine. 


DUNBAR.  FURNACE  NO.  2 MINE 

Analyses  81471  to  81474  (p.  77).  A drift  mine  1100  feet  above  sea  level.  Vs 
mile  south  of  Dunbar.  Upper  Freeport  coal.  Roof,  sandstone : and  floor,  shale. 
Cover  at  point  of  sampling,  75  to  100  feet  or  more.  Sampled  at  three  points 
by  E.  G.  Hill  on  August  26,  1921. 
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Sections  of  coal  hed  in  Furnace  No.  2 mine 


Section  . ..  ^ 

A 

81471 

B 

81472 

C 

81473 

Laboratory  No.  

Pt.  in. 

Pt.  in. 

Pt.  in. 

Eoof  coal*  

6 

g 

Q 

Check  slate* 

4 

2 

s 

Draw  slate* - > _ 

6 

7 

g 

Bony  coal  . 

2 

4 

7 

Coal  --  - ..  

2 7 

2 7 

9.  7 

Binder* 

2 

% 

3 

1 4 

1 5 

1 ^ 

Shale* 

1 

1 

Bottom  coal*  

5 

5 

0 

Thickness  of  bed  _ 

6 1 

0 Si 

TTiickness  of  sample  

4 1 

4 4 

4 b 

♦Not  included  in  sample. 


Coal  is  undercut  by  machine,  and  permissible  explosives  are  used.  At  the  time 
ol:  sampling  the  daily  output  was  250  tons.  Jig  washers  are  used  for  all  coal 
of  % inch  size ; 100  per  cent  of  Vz  inch  coal  is  coked.  AU  coal  is  run-of-mine. 


DUNBAR.  COFFMAN  MINE 

Analyses  81494  and  81495  (p.  77).  A clay  and  coal  mine  opened  by  drift  1100 
feet  above  sea  level,  1 mile  east  of  Dunbar,  on  the  P.  R.  R.  Lower  Kittanning 
coal.  Roof,  slate ; floor,  fireclay.  Cover  at  point  of  sampling,  50  feet.  The  bed 
was  sampled  at  two  points  by  E.  G.  Hill  on  September  6,  1921.  These  analyses 
represent  the  full  thickness  of  the  bed — 2 feet  4 inches  and  2 feet  3 inches, 
respectively.  Coal  was  undercut  by  hand.  At  the  time  of  sampling  the  daily 
output  was  but  a few  tons.  All  coal  is  run-of-mine. 


DUNBAR.  HAIRE  MINE 

Analyses  81336  to  81338  (p.  77).  A drift  mine  1 mile  west  of  Dunbar,  on  the 
P.  R.  R.  Waynesburg  coal.  Dip,  west.  Roof,  shale ; floor,  smooth  shale.  Cover 
at  point  of  sampling,  75  feet.  Sampled  at  two  points  by  E.  G.  Hill  on  February 
27,  1921 

Sections  of  coal  hed  in  Haire  mine 


Section  

Laboratory  No. 


A B 

81336  81337 


Coal  

Bone  binder  

Goal  

Thickness  of  bed 
Thickness  of  sample 


Pt.  in.  Ft.  in. 

2 3 2 0 

3 3 

1111 

3 7 3 4 

3 4 3 1 


Coal  was  undercut  by  hand. 

FAIRCHANCE.  DEYARMON  MINE 

Analyses  81564  to  81567  (p.  77).  A drift  mine  at  Fairehance  on  the  P.  R.  R. 
Sewickley  coal.  Dip,  5 degrees  southwest.  Roof,  sandstone  or  shale ; floor 
fireclay.  Cover  at  point  of  sampling,  100  to  150  feet.  Sampled  at  three  points 
by  E.  G.  Hill  on  September  15,  1921, 
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Seclions  of  coal  bed  iu  Deijarmon  mine 


A 

815C4 

B 

816l)5 

c 

81500 

Ft.  in. 

5 

2 11 

i 

8 

4 

10 

4 

5 21 

4 !» 

Ft.  in. 
31 

0 

i 

1 7 

♦ n 

■i 

2 2 

Ft.  in. 

Coal - 

Oh 

1 

1 9" 

1. 

1 9“ 

Binder - 

Ooal — 

1 

1 

4 n 

4 li 

Thickness  of  sample 

*Not  included  in  sample. 


Coal  is  undercut  by  macliine,  and  shot  down  with  permissible  explosives.  At 
the  time  of  sampling  the  daily  output  was  200  tons,  75  per  cent  from  advance 
workings.  All  coal  is  run-of-minc,  and  coal  is  picked  on  car. 


BAVIRCnANCE.  SWANEY  MINE 

Analyses  84772  to  84774  (p.  77).  A drift  mine  about  1105  feet  above  sea 
level,  1 mile  west  of  Fairchance  on  the  B.  & O.  R.  R.  Sewickley  coal.  Dip, 
to  northwest;  strike,  northeast.  Roof,  shale;  floor,  hard  shale.  Sampled  at 
two  points  by  L.  D.  Woodworth  on  March  21,  1922. 

Bections  of  coal  bed  in  Swaney  mine 


Section  

Laboratory  No. 


Bony  coal* 
Coal 

Shale 

Coal 


A 

8477'1 


Ft.  in. 
4 

1 10 


B 

84773 


Ft. 


m. 

4 

10 


Shale 

Coal  

Shale* 

Coal  and  shale*  ... 

Coal  

Shale*  

Coal*  

Shale*  

Coal*  

Thickness  of  bed 
TSiickness  of  sample 


2 


5 

4 


I 


2 

1 

i 

l' 

1 


i 

4-1 


* 


51 


3 

3 


5 Gh 

4 U 


*Not  included  in  sample. 


Coal  is  undercut  by  hand.  Explosives  are  not  used.  At  the  time  of  sampling 
the  daily  output  was  10  tons,  all  from  advance  workings.  All  coal  is  run-of-miue. 
In  1922  the  life  of  mine  was  estimated  to  be  10  years.  Coal  carried  1 mile  by 
motor  truck  to  shipping  point. 


FAIRCHANCE.  MARTIN  MINE 

Analyses  84840  to  84842  (p.  77).  A drift  mine  1000  feet  above  sea  level,  IV2 
miles  southwest  of  Fairchance.  I'ittsburgh  coal.  Dip,  northwest ; strike,  north- 
east. Roof,  shale ; floor,  fireclay.  Sampled  at  two  points  by  L.  D.  Woodworth 
on  March  22,  1922. 
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Sections  of  coal  hed  in  Martin  mine 


Section  _ _ _ . . . _ 

A 

84840 

B 

84S41 

Laboratory  No. _ _ _ 

Pt.  in. 

3 3 

i 

2 1 

1 

4 

i 

1 6 

i 

Ft.  in. 
2 0 

1 10^“ 
i 
4 

i 

1 4 

Bonv  rn-Rl* 

Coal  _ __ 

Shale  - - - _ - 

Coal  - 

Shale  _ _ 

Coal 

Bony  coal  _ 

i 

1 8 

7 3i 

7 21 

Coal  

1 a 

7 41 

7 4i 

Thickness  of  bed _ 

Thickness  of  sample 

*Not  included  in  sample. 

Coal  is  undercut  by  hand.  At  the  time  of  sampling  the  daily  output  was  10 
tons,  all  from  advance  workings.  All  coal  is  run-of-mine.  In  1922  the  life  of 

mine  was  estimated  to  be  5 years. 


FERGUSON.  UNITED  REFRACTORIES  MINE 
Analysis  81496  (p.  78).  A drift  mine  '%  mile  from  Ferguson.  Lower  Kittan- 
ning coal.  Roof,  slate ; floor,  fireclay.  Cover  at  point  of  sampling,  150  feet. 
Sampled  at  one  point  by  E.  G.  Hill  on  September  7,  1921. 

Section  of  coal  hed  in  United  Refractories  mine 


Laboratory  No. 


81480 


Coal  

■Coal  (?)  much  sulphur 

Thickness  of  bed 

Thickness  of  sample 


Ft.  in. 

3 3 

1 2 

3 4 

3 4 


Coal  is  undercut  by  machine.  The  mine  was  closed  at  date  of  sampling. 

GATES.  GATES  NO.  1 MINE 

Analyses  84194  to  84197  (p.  78).  A shaft  mine  of  H.  C.  Frick  Coke  Co., 
259  feet  deep,  at  Gates  on  the  Monongahela  Railway.  Pittsburgh  coal.  Level. 
Roof,  top  coal  or  slate ; floor,  hard,  smooth  fireclay.  Sampled  at  three  points 
by  W.  J.  Fene  on  February  10,  1922. 


Sections  of  coal  hed  in  Gates  No.  1 mine 


A 

841914 

B 

84195 

C 

84190 

Pt.  in. 

4 2i 

1* 

3 3 

Ft.  in. 

5 0 

7* 

2 

3 7 

Ft.  i''. 
3 5 

J 

2; 

1 

1 

2 

i 

3 0 

0 Id 
6 10 

Coal  

Slate*  - — 

C*oal  - _ __  

Coal 

61  (% 

0 

7 71 

7 7 

*Not  included  in  sample. 


179 


The  mine  is  operated  on  the  panel-and-butt-entries  system.  Coal  is  undercut  by 
machine ; Monobel  No.  1,  a permissible  explosive,  is  used.  At  the  time  of  samp- 
ling the  daily  output  was  2800  tons,  50  per  cent  derived  from  advance  workings. 
All  coal  is  run-of-mine.  In  1922  the  life  of  mine  was  estimated  to  be  30  years. 

GATES.  HARTLEY  MINE. 


Analyses  84256  to  84259  (p.  78).  A drift  mine  75  feet  above  and  % mile  east 
of  Gates  on  the  Monongahela  Railway.  Waynesburg  coal.  Roof  and  floor  of 
shale.  Sampled  at  3 points  by  L.  D.  Woodworth  on  February  15,  1922. 


Sections  of  coal  hed  in  Uartleij  mine 


A 

84256 

B 

84257 

c 

84258 

Ft.  in. 

Ft.  in. 

Ft.  in. 

4 

4 

5 

1 

I, 

2 

3 

3*' 

Bony  coal*  

1 

Slate*  

3 

3 

3 

2 

2 

2 

3 

4 

Bony  coal  or  slate* — 

i 

i 

i 

1 3 

1 7 

2 0 

o •> 

9 

10 

- 2 7 

2 2 

Coal  and  clay*  

3 

1 0 

Thickness  of  bed 

6 ^ 

6 a 

6 24 

Thickness  of  sample 

3 3 

5 4 

5 1 

♦Not  included  in  sample. 

Coal  was  undercut  by  hand  ; black  powder  was  used.  At  the  time  of  sampling 
the  daily  output  was  75  tons,  all  from  advance  workings.  All  coal  is  run-of-mine, 
and  is  picked  on  car. 

nOPWOOD.  MEADOWBROOK  MINE 

Analyses  84885  to  84888  (p.  78).  A slope  mine  about  1075  feet  above  sea 
level,  1 mile  west  of  Ilopwood,  on  the  P.  R.  R.  Sewickley  coal.  Dip,  northwest ; 
strike,  N.  10“  E.  Roof,  sandstone ; floor,  shale.  Sampled  at  3 points  by  L.  D. 
Woodw'orth  on  March  25,  1922. 


Sections  of  coal  hed  in  Mcadowhroolc  mine 


A 

84885 

B 

84886 

O 

84887 

Ft.  in. 

6 

6 

i 

6 

i 

Ft.  in. 

5 

9 

I 

8 

Ft.  In. 
1 

3 

i 

7 

i 

Shale  - 

* 4 

2 4 

7 

4 

4 

I 

1 0 

6 

2 2 

4 loq 

4 4i 

2 4 

Thickness  of  bed 

Thickness  of  sample  

4 8J 

3 lOJ 

4 6| 

3 9i 

‘Not  included  in  sample. 
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Coal  is  undercut  by  hand  and  machine,  and  shot  down  with  permissible  explo- 
sives. At  the  time  of  sampling  the  daily  output  was  350  tons,  all  from  advance 
workings.  All  coal  is  run-of-mine,  and  is  picked  on  car.  In  1922  the  life  of 
mine  was  estimated  to  be  20  years. 


INDIANHEAD.  KUHN  No.  2 MINE 

Analyses  81467  to  81470  (p.  79).  A drift  mine  1380  feet  above  sea  level, 
% mile  west  of  Indian  Head,  on  the  Indian  Creek  Valley  R.  R.  Lower  Kittan- 
ing  coal;  level.  Roof,  slate;  floor,  hard  fireclay.  Sampled  at  three  points  on 
September  6,  1921,  by  L.  D.  Woodworth. 


Sections  of  coal  bed  in  No.  2 Indian  Creek  mine 


Section  

Laboratory  No. 


A 

81467 


B C 

81468  814ij3 


Bony  coal* 
Coal  


Ft. 


Sulphur  

Bony  coal  * 

Bone*  

Coal  

Bone*  

Coal 2 

Thickness  ot  bed  3 

Thickness  of  sample  3 


Ft.  in. 

6 

11 

* 2 

Ft.  in. 
e 

4 

1 

1 11 

2 Si 

3 6 

2 10 

3 7 

3 1 

*Not  included  in  sample. 


At  the  time  of  sampling  the  daily  output  was  300  tons,  all  run-of-mine. 


LAYTON.  JACOBS  CREEK  MINE 

Analyses  85325  to  85327  (p.  79).  A drift  mine  of  Jacobs  Creek  Oil  Co.  1 
mile  north  of  Layton  and  used  only  for  local  custom.  Upper  Freeport  coal.  Dip, 
southeast;  strike,  northeast.  Roof,  shale;  floor,  shale.  Sampled  at  two  points 
by  L.  D.  Woodworth  on  April  3,  1922. 


Sections  of  coal  bed  in  Jacobs  Creek  mine 


A 

85325 

B 

85326 

Hnnl 

Ft.  in. 

8 

i 

Ft.  in. 

e 

2 

2 8 

2 

1 0 

4 6 

4 2 

Goal  - --  --  * - — 

2 9 

3 

1 0 

4 8i 

4 5i 

*Not  included  in  sample. 


Coal  was  undercut  by  hand,  and  shot  down  with  black  powder.  All  coal  is 
run-of-mine,  from  advance  workings.  In  1922  the  life  of  the  mine  was  estimated 
to  be  100  years. 
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LEISENRING.  LEISENRING  NO.  1 MINE 

Analysis  80G23  (p.  79).  A shaft  mine  of  U.  C.  Frick  Coke  Co.  385  feet  deep, 
and  1,000  feet  above  sea  level,  at  Leisenring,  on  the  B.  & O.  11.  R.  Pittsburgh 
coal.  Approximately  horizontal.  Roof,  shale;  floor,  shale  (hard).  Cover  at  point 
of  sampling,  400  feet.  The  bed  was  sampled  on  July  26,  1921,  by  Chas  R.  Fettke. 

Section  of  coal  in  Leisenring  No.  1 mine 


Laboratory  No. 


S0623 


Coal  (left  to  protect  roofj* 

Coal  

Bone  

Coal  

Hone  

Coal  

Thickness  of  bed  

Thickness  of  sample  


Ft 

2 

2 

3 

9 

8 


in. 

10 

10 

1 


2 

1 

3 


♦Not  included  in  sample. 

Coal  is  undercut  by  machine.  At  the  time  of  sampling  the  daily  output  was  1500 
tons.  All  coal  is  coked  in  500  beehive  ovens.  In  1921  the  life  of  mine  was  esti- 
mated to  be  45  years. 

LEMONT  FURNACE.  GADDIS  MINE 

Analyses  81497  to  81500  (p.  79).  A slope  mine  on  the  P.  R.  R. ; shipping  point, 
Youngstown.  Sewiekley  coal ; dip,  11  degrees,  strike,  north.  Roof,  slate ; floor, 
smooth  slate.  Cover  at  point  of  sampling,  75  feet.  Sampled  at  three  points  by 
E.  G.  Hill  on  September  7,  1921. 

Sections  of  coal  hed  in  Gaddis  mine 


Section  — — ..  

A 

81497 

B 

81498 

0 

81499 

Laboratory  No.  . 

Bone  or  draw  slate^ - __  

Ft.  in. 

1 

♦ 

'-2 

2 

3. 

4 

1 10 

1 

Ft.  in. 

1 

1 10 

Ft.  In. 

1 

2 4 

Roof  coal  __  _ 

Coal  

Bone  - __  

h 

1 6 

21 

i 

1 7 

Coal  --  

Slate  parting*  _ __  

i 

11 

4 

5 81 

4 lOi 

Coal  _ - 

1 4 

3 

.5  9i 

5 2i 

1 4 

5 

5 5 

4 8J 

■Rnnf>* 

Thickness  of  bed  --  - --  --  

Thickness  of  sample  

♦Not  included  in  sample. 


C7)al  is  undercut  by  machine,  and  permissible  explosives  are  used.  At  the  time 
of  sampling  daily  output  was  50  tons.  All  coal  is  run-of-mine.  In  1921  the  life 
of  mine  was  estimated  to  be  10  years. 


MASONTOWN.  COUNTRY  BANK. 

Analysis  84154  (p.  79).  A drift  wagon  mine,  14  mile  south  of  Masontown. 
Redstone  coal.  Thickness  of  bed,  coal,  and  sample,  39  inches.  Roof,  shale ; floor, 
clay.  Sampled  on  February  8,  1922,  by  L.  D.  Woodworth. 

All  coal  is  from  advance  workings  and  is  run-of-mine.  The  property  consists  of 
3 acres.  Coal  is  undercut  by  hand,  and  shot  down  with  black  powder. 
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MASONTOWN.  ROSS  MINE 

Analyses  84150  to  84153  (p.  79).  A drift  mine  100  feet  above  railroad  % mile 
south  of  Masoutown,  on  the  P.  R.  R.  Sewickley  coal.  Roof,  shale ; floor,  slate. 
Sampled  at  three  points  by  L.  D.  Woodworth  on,  February  8,  1922. 


Sections  of  coal  hcd  in  Ross  mine 


Section - 

A 

81150 

B 

84151 

C 

84152 

Bony  coaP'  - 

Ft.  in. 

2 

4 

3 

Ft.  in. 

Ft.  in. 
2 

2 

i 

6 

J 

Coal  _ - --  

4 

1 

1 11 

1 9 

Sifitc* 

Coal  --  - _ 

I'iony  coal* 

1 

2 3 

9 

1 1 

4 

2 0 

9 

1 

1 6“ 

Bony  coal*  - — 

6 

2 

1 

5 91 

4 11 

Coal  - 

6 

Slate*  ^ - - - 

5 81 

4 5i 

e 1 

4 3 

*Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  shot  down  with  black  powder.  At  the  time 
of  sampling  the  daily  output  was  200  tons,  all  being  run-of-mine  from  advance 
workings.  Coal  is  picked  on  car.  In  1922  the  life  of  mine  was  estimated  to  be 
30  years. 


MASONTOWN.  GRIFFIN  NO.  1 MINE 

Analyses  S1558  to  S15G0  (p.  79).  A drift  mine  1 mile  from  Masontown,  on 
th(  P.  R.  R.  Pittsburgh  coal.  Roof  and  floor,  slate  or  shale.  Cover  at  point 
of  sampling,  100  feet.  Sampled  at  two  points  by  E.  G.  Hill  on  September  13,  1921. 


Sections  of  coal  hed  in  Griffin  No.  1 mine 


Section 

A 

81558 

B 

81539 

Ft. 

in. 

Ft. 

in. 

8 

3 

9 

3 

9 

i 

3 

3 

3 

3 

4 

3 

0 

5 

6* 

7 

8 

»h 

11 

7 

6i 

7 

*Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  shot  down  with  permissible  explosives.  At 
the  time  of  sampling  the  daily  output  was  200  tons,  all  from  advance  workings. 
All  coal  is  run-of-mine.  In  1921  the  life  of  mine  was  estimated  to  be  20  years. 
At  time  of  sampling  the  mine  had  just  been  opened. 
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MASONTOWN.  PATRICK  NO.  1 MINE 

Analyses  84415  to  84418  (p.  79).  A drift  mine  1149  feet  above  sea  level,  1 
mile  southeast  of  Masontown  on  the  IM.  R.  R.  Sewickley  coal.  General  dip  to 
west.  Roof,  shale;  floor,  fireclay.  Sampled  at  three  points  by  L.  D.  Woodworth 
on  February  17,  1922. 


Sections  of  coal  hod  in  Patrick  No.  1 mine. 


Stetion  — 

I.aboratory  No.  ..  

A 

84415 

B 

84416 

O 

84417 

Coal  _ 

Ft.  in. 

2 10 

1 

1 

4 

1 

4 

2 0 

.8 

5 4i 

4 10 

Ft.  in. 

5 il 

Ft.  in. 
4 11 

Coal*  - - --- 

Coal*  

.8 

5 2 

4 11 

5 44 

5 44 

*Not  included  in  sample. 


Coal  was  undercut  by  hand,  and  shot  down  with  permissible  explosives.  At 
the  time  of  sampling  the  daily  output  was  300  tons,  90  per  cent  from  advance 
workings.  All  coal  is  run-of-mine.  In  1922  the  life  of  mine  was  estimated  to  be 
25  years. 


MASONTOWN.  PATRICK  NO.  2 MINE 

Analyses  81555  to  81557  (p.  79).  A drift  mine  1 mile  east  of  Masontown, 
on  the  P,  R.  R.  Sewickley  coal.  Roof  and  floor,  sandstone.  Cover  at  point  of 
saiapling,  100  feet.  Sampled  at  two  points  by  E.  G.  Hill  on  September  13,  1921. 


Sections  of  coal  ked  in  Patrick  No.  2 mine 


Section  . 

A 

; 

00 

Laboratory  No.  , 

81.155 

Siiljihur  and  coal  ..  . - . . . 

Ft.  in. 

Ft.  in. 

Coal  . - - 

T!r"kne.?.s  of  bed  ...  . _ _ 

r>  1 

r.  €) 

'i’hiVknops  of  Famolp  . 

5 1 

Coal  is  undercut  by  machine,  and  permissible  explosives  are  used.  At  the  time 
of  sampling  the  daily  output  was  1.50  tons,  all  from  advance  workings.  All  coal 
is  run-of-mine.  In  1921  the  life  of  mine  was  estimated  to  be  10  yeais. 


MILL  RUN.  PENNY  MINE 

Anrdyses  81345  to  81.347  (p.  80).  A drift  mine  li  mile  west  of  Mill  Run. 
T,owcr  Kittanning  coal.  Roof,  sandstone;  floor,  shale  and  clay.  Cover  at  point  of 
sampling,  75  to  10<,)  feet.  Sampled  at  two  points  by  E,  G.  Hill  on  August  30,  1921. 
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Sections  of  coal  hed  in  Penny  mine 


Section  

Laboratory  No. 


A B 

81345  81346 


Coal  

Bone  binder*  

Coal  

1’hickness  of  bed 

Thickness  of  sample 


Ft. 

1 


2 

2 


in. 

5 

a 

11 

6 
4 


Ft.  in. 

1 6 

4 
7 

2 5 

2 1 


*Not  included  in  sample. 

Coal  is  inulerciit  by  hand.  At  the  time  of  .sampling  the  daily  output  was  50  tons, 
all  run-of-mine. 


MT.  BRADDOCK.  AINSLEY  MINE 

Analyses  81614  to  81616  (p.  80).  A slope  entry  of  Mt.  Braddock  Coal  Co. 
at  lilt.  Braddock,  on  the  I*.  R.  R.  Pittsburgh  coal.  Roof  and  floor,  hard  shale. 
Cover  at  point  of  sampling,  40  feet.  Sampled  at  two  points  by  E.  G.  Hill  on 
September  8,  1921. 


Sections  of  coal  hed  in  Ainsley  mine 


Section  

Laboratory  No. 


A B 

81614  81615 


Coal  

Parting  

•Coal  

Binder  

Coal  

Thickness  of  bed  — 
Thickness  of  sample 


Ft.  in.  Ft.  in. 
4 5 4 4 


7 4i  8 1 

7 4i  S 1 


Mining  system,  removing  pillars.  All  work  is  done  by  hand,  and  coal  is  run-of- 
mine.  At  the  time  of  sampling  the  daily  output  was  but  a few  tons. 

NEW  GENEVA.  STEVENSON  MINE  ' 

Analyses  84818  to  84.321  (p.  80).  A drift  mine  150  feet  above  station  at 
Martin,  V2  mile  north  of  New  Geneva,  on  the  M.  R.  R.  Sewickley  coal.  General 
dip  to  northwest.  Roof  and  floor,  shale.  Sampled  at  three  points  by  L.  D.  Wood- 
worth  on  February  16,  1922. 


Sections  of  coal  hed  in  Stevenson  mine 


A 

81318 

B 

84319 

0 

84320 

Laboratory  No.  

Coal  - - 

Ft.  in. 

6 

i 

Ft.  in. 

2 9 

* 1 

Ft.  ■ 

2 

Bony  coal  - - 

Slate*  - - 

t 

2 5 

3‘ 

h 

2 4 

5 .31 

5 2 

Coal 

2 0 

1 

2 3 

2 4 

Bony  coal*  _ 

Coal  _ 

Bony  coal* 

4 lOi 

4 91 

5 2 

5 1 

•Not  included  in  sample. 
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Coal  is  undercut  by  hand,  and  permissible  explosives  are  used.  At  the  time  of 
sampling  the  daily  output  was  200  tons,  all  from  advance  workings;  ?4  inch 
screens  are  used.  Coal  is  picked  oji  car.  In  1922  the  life  of  mine  was  esti- 
mated to  be  10  years. 


NEW  GENEVA.  HOFFMAN  MINE 

Analyses  84025  to  84028  tp.  80).  A drift  mine  2 miles  southeast  of  New 
Geneva,  on  the  M.  R.  R.  Sewickley  bed  ; dip,  northwest ; strike,  northeast.  Roof, 
shale ; floor,  hard  clay.  Sampled  at  three  points  by  L.  D.  Woodworth  on  March 
8,  1922. 

Sections  of  coal  bed  in  Hoffman  mine 


Section  _ > 

A 

B 

C 

Laboratory  No.  - _ _ 

84625 

84626 

84627 

Bony  coal* . 

Ft.  in. 

Ft.  in. 

4 

Ft.  in. 
2 

Coal  — . . 

1 9 

1 5 

1 8 

?! 

Bony  coal* . . 

i 

3 

Coal ; 

2" 

Bony  coal*  

i 

1 

1 

Coal  . 

2 5 

9.  1 

Q 01 

Tliickness  of  bed  

4 G 

4 3 

4 3i- 

Thickness  of  sample  - - _ _ . 

4 5 

3 9i 

4 7. 

♦Not  included  in  sample. 

Coal  is  undercut  by  hand,  and  permissible  explosives  are  used.  At  the  time  of 
sampling  the  daily  output  was  100  tons,  all  from  advance  workings.  All  coal 
is  run-of-mine  and  is  picked  on  car.  In  1922  the  life  of  the  mine  was  estimated 
to  be  10  years.  This  mine  was  recently  opened,  and  has  40  acres. 


NEW  GENEVA.  ATLANTIC  NO.  1 MINE 
Analyses  84653  to  84657  (p.  81).  A drift  mine  1100  feet  above  sea  level,  2V2 
miles  southeast  of  New  Geneva,  on  the  M.  R.  R.  Pittsburgh  coal.  Dip,  north- 
west ; strike  northeast.  Roof,  shale  ; floor,  hard  clay.  Sampled  at  four  points  by 
L.  D.  Woodworth  on  March  10,  1922. 


Sections  of  coal  bed  in  Atlantic  No.  1 mine 


Section  

Laboratory  No. 


A B 

84653  84654 


C 

8465.) 


L) 

84656 


Bony  coal* 

Coal  

Bony  coal 

Coal  

Shale*  


Ft 

1 

1 

* 


Bony  coal* 

Coal  

Bony  coal*  

Coal  

Bony  coal* 

Coal  

^^liclmess  of  bed 

Thickness  of  sample 


1 

2 


7 

5 


in. 

6 

3 
1 

4 


Ft 

1 

1 


G 1 

1 

3 2 


i i 0 
4 4 


in . Ft 
7 1 

li  1 

4 

4 


1 

2 1 
1 

1 2 


5i  0 
S3  4 


W.  7 

11  6 


in. 

4 

0 

7 

7 


i 

4 

X 

9" 

3“ 

lit 

11 


*Not  included  in  sample. 

Coal  is  undercut  by  hand,  and  permissible  explosives  are  used.  At  the  time 
of  sampling  the  daily  output  was  500  tons,  all  from  advance  workings.  All  coal 
is  run-of-mine,  and  coal  is  picked  on  car.  The  property  consists  of  108  acres. 
In  1922  the  life  of  mine  was  estimated  to  be  15  years. 


OniOPYLE.  BAILEY  MINE 

Analyses  81487  to  81489  (p.  81).  A drift  mine  at  Ohiopyle.  Tipper  Kittanning 
coal.  Roof,  shale ; floor,  smooth  shale.  Cover  at  point  of  sampling,  150  feet. 
Sampled  at  two  points  by  E.  G.  Hill  on  September  2,  1921. 
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Sections  of  coal  ted  in  Bailey  mine 


A 

81487 

B 

81488 

Ft.  in. 

2 8 

Ft.  in. 

1 3 

1 

1 2 

2 6 

2 5 

2 8 

2 8 

Coal  is  shot  off  the  solid,  and  at  the  time  of  sampling  the  daily  output  was  50 
tons,  run-of-mine. 

OHIOPYLE.  JIM  RUN  MINE 

Analyses  81484  to  81486  (p.  81).  A drift  mine  1 mile  west  of  Ohiopyle,  on  the 
B.  & O.  R.  R.  Lower  Kittanning  coal.  Roof,  shale ; floor,  bone.  Cover  at  point 
of  sampling,  150  feet.  Sampled  at  two  points  by  E.  G.  Hill  on  September  2,  1921. 

Sections  of  coal  ted  in  Jim  Run  mine 


Section  

Laboratory  No. 


A B 

81484  81485 


Pt.  in. 


Ft. 


in. 


Roof  coal*  

Draw  slate* 

Coal  

Sulphur* 

Coal  1 

Bone* 

Coal  - --- 

'I'hickness  of  bed  3 

Thickness  of  sample  1 


0 

8 


3 

2 

8 

3 

11 


6 

6 

11 

"2 

1 ' 4 

O 

5 

4 1 

2 8 


*Not  included  in  sample. 

Coal  is  shot  off  the  solid.  At  the  time  of  sampling  the  daily  output  was  100  tons. 

OHIOPYLE.  STULL  MINE 

Analyses  81357  to  81359  (p.  81).  A drift  mine  3 miles  north  of  Ohiopyle  on 
the  B.  & O.  R.  R.  Brookville  coal.  Level.  Roof,  sandstone ; floor,  hard  blue  clay. 
Sampled  at  two  points  by  L.  D.  Woodworth  on  September  2,  1921. 

Sections  of  coal  ted  hi  Stull  mine 


Section 

Laboratory  No. 


A B 

81357  81358 


Coal*  

Bony  coal* 
Coal  


Slate  and  sulphur  — 

Coal  

Slate  and  sulphur  .. 

Coal  

Slate  and  sulphur 

Coal  

Slate  and  sulphur*  _ 

Coal  

Slate*  

Coal*  

'llliicknesa  of  bed  .. 
Thickness  of  sample 


in. 

2 

Ft.  in. 

6 

3 

2 

5 

1 

1 

1 

6 

i 

8.^ 

1 

i 

4 

Si 

X 

2- 

1 

94 

1 

2 

2 

li 

3 2 

2 8 

•Not  ijn,<!lBde<l  in  sample. 
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Monobel,  a permissible  exposive,  is  used.  At  the  time  of  sampling  tlie  daily 
output  was  30  tons,  all  from  advance  workinjis.  Coal  is  jncked  on  car,  and  all 
is  run-of-mine.  This  mine  was  but  recently  opened,  and  they  expect  to  mine 
200  tons  a day. 


OIIIOPYLE.  COUNTRY  RANK 

Analysis  81356  (p.  81).  J.  F.  Stull  country  bank,  a drift  mine  3 miles  north  of 
Ohiopyle.  Lower  Freeport  coal ; level.  Thickness  of  bed,  coal,  and  sample,  14 
inches.  Cover  at  point  of  sampling,  20  feet.  , Roof,  slate ; floor,  clay.  Sampled 
on  September  2,  1921,  by  L.  D.  Woodworth.  This  mine  was  sampled  because 
of  apparent  excellent  quality  of  coal.  All  coal  is  from  advance  workings. 


OHIOPYLE.  TORRENCE  MINE 

Analyses  81360  to  81362  (p.  81).  A drift  mine  1300  feet  above  sea  level,  3 
miles  southwest  of  Ohiopyle  on  the  Western  Maryland  R.  R.  Upper  Kittanning 
coal.  Level.  Roof,  hard  shale ; floor,  hard,  smooth  shale.  Sampled  at  two 
points  on  September  3,  1921,  by  L.  D.  Woodworth. 


Sections  of  coal  bed  in  Torrence  mine 


Section  

Laboratory  No. 


A B 

S13G0  8131', 1 


Ft.  in. 

3 


Ft.  in. 


a c. 

2 -ii 


Bony  coal* 

Bone  

Coal  

Sulphur*  

Slate  — 

Coal  

Sulphur*  

Slate*  

Coal  

Mother  coal  

Coal  — . 

Bony  coal  

Coal  

Thickness  of  bed 

Thickness  of  sample 


*Not  included  in  sample. 


Coal  is  undercut  by  machine : Monobel,  a permissible  explosive,  is  used.  At 
the  time  of  sampling  the  daily  output  was  100  tons,  all  from  advance  workings. 
Coal  is  picked  on  car.  The  output  in  1920  was  30,000  tons.  In  1921  the  life  of 
mine  was  estimated  to  be  50  years. 


OLIPHANT  FURNACE.  OLIPHANT  MINE 

Analyses  84880  to  84884  (p.  81).  A slope  mine  1172.4  feet  above  sea  level,  at 
Oliphant  Furnace  on  the  P.  R.  R.  Pittsburgh  coal.  Dip,  N,  W. ; strike  N.  10°  E. 
Roof,  shale;  floor,  fireclay.  Sampled  at  four  points  on  March  24,  1922,  by  L.  D. 
Woodworth. 
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Sections  of  coal  ted  in  Oliphant  mine 


Section  . 

A 

84880 

B 

84881 

C 

84882 

D 

84^ 

Laboratory  No _ _ 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft . in . 

Coal  - 

1 5 

1 8 

1 8 

2 0 

Shale  - --  __  _ 

1 

1 

♦ ^ 

♦ 1 

Coal  

4 

4 

2 6“ 

1 9 

* i 

1 

* 1 

* h 

Coal  

2 0 

1 8| 

5 

5 

* h 

45-  % 

* ^ 

Coal  

4 

Al 

3 4~ 

3 4~ 

Shale* 

i 

i 

Coal  

3 5 

3 8 

Thickness  of  bed  

7 7S 

7 lOi 

7 6| 

7 71 

Thickness  of  sample 

7 61 

7 9-1 

7 5 

7 6 

*Not  included  in  sample. 


Coal  is  undercut  by  machine ; permissible  explosives  are  used.  At  the  time  of 
sampling  the  daily  output  was  700  tons.  All  coal  is  run-of-mine ; the  percentage 
of  the  coal  that  is  coked  varies. 


OLIPHANT  FURNACE.  JEFFREY  NO.  1 MINE 

Analyses  84843  to  84846  (p  81).  A drift  mine  about  1100  feet  above  sea  level 
1 mile  west  of  Oliphant  Furnace,  on  the  P.  R.  R.  Sewickley  coal.  Strike,  north- 
east ; dip,  northwest.  Roof  and  floor,  shale.  Sampled  at  three  points  by  L.  D. 
Woodworth  on  March  23,  1922. 


Sections  of  coal  in  Jeffrey  No.  / mine 


Section 

Laboratory 


No. 


A 

84843 


Ft.  in. 


1 

S 

1 

n 

9 


Ooal  and  shale* 

Coal  — 

Shale  

Coal  

Shale  

Coal  

Coal  and  shale* 

Coal  - 

Thickness  of  bed 

Thickness  of  sample 


B O 

^4  84845 


Ft.  in. 


Ft.  in. 

5 

5 

i 

i 

5 

2 5 

i m 

4 I 


*Not  included  in  sample. 


Coal  is  undercut  by  machine,  and  permissible  explosives  are  used.  At  the  time 
of  sampling  the  daily  output  was  450  tons,  20  per  cent  from  advance  workings. 
All  coal  is  run-of-mine.  In  1922  the  life  of  mine  was  estimated  to  be  5 years. 


POINT  MARION.  FREDERICK  NO.  1 MINE 

Analyses  84593  to  84596  (p.  82).  A drift  mine  250  feet  above  and  1 mile 
southeast  of  B.  & O.  station  at  Point  Marion,  on  the  B.  & O.  R.  R.  Pittsburgh 
coal.  Level.  Roof,  shale;  floor,  fireclay.  Sampled  at  three  points  by  L.  D. 
Woodworth  on  March  3,  1922. 


189 


Sections  of  coal  bed  in  Frederick  No.  1 mine 


Section  

.4 

8159:! 

B 

84.594 

0 

&459o 

Ft.  in. 

1 0 

3 

1 

Ft.  in. 

1 6 

5 

Ft.  in. 

1 f. 

r, 

1 

X 

2 2>, 

3 

si 

1 81 

1 

' 3 o' 

Shale*  

Coal  

1 11 

j. 

2 N 

-k 

G 

7 41. 

* 5 81 

Sulphur*  

Coal  -- 

Thickness  of  hed  - . - 

Tliickness  of  .sample  . --  

1 t i 

* .5  ,51 

r>  9^ 

5 

*Nnt  inoUidcd  in  saniplo. 

Coal  is  undercut  by  machine ; permissible  explosives  are  used.  At  the  time 
of  sampling  the  daily  output  was  250  tons,  all  from  advance  workings.  All  coal 
is  run-of-mine,  and  is  picked  on  car.  In  1922  the  life  of  mine  was  estimated  to 
be  100  years. 


POINT  IMARION.  WINSTEAD  IMINE 

Analyses  84529  to  84532  (p.  82).  A drift  mine  about  230  feet  above  Poland 
Station,  2 miles  north  Point  Marion.  Coal  is  shipped  entirely  hy  river.  Pitts- 
burgh coal.  General  dip  toward  northwest.  Roof,  sandstone ; floor,  clay.  Sampled 
at  three  points  by  L.  D.  Woodworth  on  March  2.  1922. 


Section.^  of  coal  bed  in  Winstead  mine 


Section _ . _ ...  _ _ „ _ _ ^ _ 

A 

B 

C 

Laboratory  No.  - ...  . - 

81529 

845.50 

84531 

Ft.  in. 

Ft.  in. 

Ft.  m. 

Coal  - - . - 

7 

5 

1 n 

Eonv  coal*  — . 

1 4 

1 2 

7 

Coal  . - --  - 

1 4 

1 4 

1 4 

Coal  and  shale*  — — — - - 

1 

1 

k 

Coal  - - - _ _ 

4 

2 

4 

Coal  and  shale*  - 

1 

1 

k 

1 4 

1 5 

1 6 

Bony  coal*  - - - - 

k 

i 

2 3 

2 0 

2 1 

1 

3 

?'  4> 

7 n 

f) 

Thickness  of  sample  - . - . - . 

5 lO' 

5 8' 

5 3 

*Not  in'’luded  in  sample. 

Coal  is  undercut  by  hand ; permissible  explosives  are 

used. 

At  the 

time  of 

sampling  the  daily  output  was  300  tons,  all  run-of-mine.  Coal  is  picked  on  car. 
In  1922  the  life  of  mine  was  estimated  to  he  30  years. 


REVERE  (ITLEDI  P.  O.,)  BEAL  MINE 

Analyses  84893  to  84895  fp.  82).  A drift  mine  about  11.50  feet  above  sea  level, 
at  Revere  (TJledi  P.  O.),  on  the  P.  R.  R.  Pitt.sburgh  coal.  Dip.  southeast;  strike 
northeast.  Roof,  shale;  floor,  clay.  Sampled  at  two  points  by  L.  D.  Woodworth 
on  March  27,  1922. 
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Sections  of  coal  hcd  in  Beal  mine 


A 

B 

818S 

l.aborutory  No.  _ . ...  ...  ..  .. 

Si8&3 

)4 

Roof  coal*  --  --  - - - __  .. 

Ft.  in. 

1 0 

Ft. 

1 

ill. 

0 

9 

7 

9 

Coal  - _ . _ _ 

2 

% 

5 

1 

11 

Coal  — 

1 

1 

5 

3 4 

Shale  - 

j 

2 

1 

z 

Coal  - 

1 

2 

1 

3 ^ 

8 

4 

7 ^ 

7 

3 

*Not  infliidod  in  sample. 


Coal  is  nndercnt  by  hand ; permissible  explosives  are  used.  At  the  time  of 
sampling  the  daily  output  was  10  tons,  all  run-of-mine.  In  1922  the  life  of  mine 
was  estimated  to  be  2 years. 


REVERE  (ULEDI  P.  O.)  PLAYFORD  MINE 

Analyses  84889  to  84892  (p.  82).  A slope  mine  about  1130  feet  above  sea  level, 
14  mile  east  of  Revere,  on  the  P.  R.  R.  Sewickley  coal.  Dip,  southeast ; strike, 
northeast.  Roof,  fireclay ; floor,  shale.  Sampled  at  three  points  by  L.  D.  Wood- 
worth  on  March  27,  1922. 


Sections  of  coal  ted  in  Playford  mine 


A 

84889 

B 

84890 

C 

84891 

Ft.  in. 

e 

3 0 

4 

Ft.  in. 

3 

3 i 

Ft.  in, 
5 

3 6 

3 

i 

i 

i 

1 4 

•5  4 

^ n 

1 8 

1 8 

Shale*  --  • - - 

ThicVne?..«;  of  be(i  

5 6 

d « 

5 1ft 

R 0 

*Not  I'neludocl  in  sample. 

Coal  is  undercut  by  hand ; permissible  explosives  are 

used.  All  coal  is  run- 

of-mine,  from  advance  workings.  In  1922  the  life  of  mine  was  estimated  to  be 


10  years.  The  mine  was  being  cleaned  up  preparatory  to  shipping  coal,  having 
been  idle  for  some  time.  An  output  of  125  tons  a day  was  expected. 


REVERE  (ULEDI  P.  O.)  PLAYFORD  MINE 

Analyses  81552  to  81554  (p.  83).  A drift  mine  % mile  east  of  Revere,  on  the 
P.  R.  R.  Sewickley  coal ; dip.  5 degrees  southeast.  Roof,  clay-shale : floor,  fire- 
clay. Cover  at  point  of  sampling,  150  to  175  feet.  The  bed  was  sampled  at  two 
points  on  September  12,  1921,  by  E.  G.  Hill. 


Sections  of  coal  hed  in  Playford  mine 


B 

81553 

Ft 

2 

. in. 
11 

Ft.  in. 
2 10 

3 

a 

9 

0 

2 0* 

Thickness  of  bed — - - - 

4 

Hi 

11; 

i ml 

4 

4 101 

Coal  is  shot  off  the  solid,  permissible  explosives  being  used. 

At 

the 

time  of 

sampling  the  daily  output  was  100  tons,  50  per  cent  from  advance  workings.  All 


coal  is  run-of-mine. 

RODGERS  MILLS.  RODGERS  NO.  2 MINE 

Analyses  81475  to  81477  (p.  83).  A drift  mine  at  Rodgers  Mills,  on  the  I.  C. 
V.  R.  R.  Upper  Kittanning  coal.  Roof,  slate ; floor,  fireclay.  Cover  at  point  of 
sampling,  75  to  100  feet.  The  bed  was  sampled  at  two  points  by  E.  G.  Hill  on 
September  11,  1921. 


Sections  of  coal  hed  in  Rodgers  No.  2 mine 


A 

S1475 

B 

S1476 

Laboratory  No.  . - 

Bone  — - --  - - _ 

Ft.  in. 

1 

4 0 

4 1 

4 1 

Ft.  in. 

2 n 

2 11 

2 11 

Thickness  of  bed  _ . 

Coal  is  shot  off  the  solid,  permissible  explosives  being  used.  At  the 

time  of 

sampling  the  daily  output  was  50  tons.  All  coal  is  run-of-mine. 


RODGERS  MILLS.  ROSE  MINE 

Analyses  81481  to  81483  (p.  83).  A drift  mine  14  mile  east  of  Rodgers  Mills. 
Lower  Kittanning  coal.  Roof,  slate  ; floor,  fireclay.  Cover  at  point  of  sampling, 
75  feet.  The  bed  was  sampled  at  two  points  by  E.  G.  Hill  on  September  1,  1921. 

Sections  of  coal  hed  in  Rose  mine 


A 

B 

aisi 

S1483 

Ft.  in. 

1 3 

Ft.  in. 
1 S 

Q 

Bony  coal  . ..  

2 0 

Coal  — — - _ - --  - 

1 9 

3 11 

3 8 

3 3 

3 0 

*Not  included  in  sample. 

Coal  is  shot  off  the  solid,  and  all  is  run-of-mine. 
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RODGERS  MILLS.  GRIMES  MINE 

Analyses  81478  to  81480  (p.  83).  A drift  mine  2%  miles  south  of  Rodgers  Mills, 
on  the  I.  C.  V.  R.  R.  Lower  Freeport  coal.  Roof,  good  sandstone ; floor,  smooth 
fireclay.  Cover  at  point  of  sampling,  50  to  75  feet.  Sampled  at  two  points  by 
E.  G.  Hill  on  September  11,  1921. 

Sections  of  coal  ted  in  Grimes  mine 


A 

8147S 

B 

81479 

Laboratory  No.  . „ - _ _ 

Coal  

Ft.  in. 

3 0’ 

li 

1 5 

3 

Ft.  in. 
2 10 

3 

1 3 

Goal  . — __  .. 

Binder*  - - 

li 

3 

4 71 

4 3 

Coal _ - 

7 

5 4i 

5 0 

Thickness  of  bed  _ 

Thickness  of  sample 

♦Not  included  in  sample. 

Coal  is  undercut  by  hand ; permissible  explosives  are  used.  At  the  time  of 

sampling  the  output  was  variable,  all  being  run-of-mine  from  advance  workings. 

SAND  ROCK  STATION.  CORRADO  NO.  2 MINE 
Anaft^ses  85331  to  85334  (p.  83).  A drift  mine  about  875  feet  above  sea  level, 
V2  mile  southeast  of  Sand  Rock  Station,  on  the  P.  & L.  E.  R.  R.  Upper  Kittanning 
coal.  Dip,  southeast;  strike,  northeast.  Roof,  sandstone;  floor,  fireclay.  Sampled 
at  three  points  by  L.  D.  Woodworth  on  April  5,  1922.  Samples  were  taken  of  the 
whole  bed  which  is  coal  free  from  partings.  The  bed  measured  35  inches  in  the 
1st  left  heading,  and  30  inches  in  the  2nd  left  and  main  headings. 

Coal  is  undercut  by  machine ; permissible  explosives  are  used.  At  the  time  of 
sampling  the  daily  output  was  175  tons,  all  from  advance  workings.  All  coal 
is  run-of-mine.  In  1922  the  life  of  mine  was  estimated  to  be  25  years. 

SMITHPIELD.  BAXTER  RIDGE  NO.  2 MINE 
Analyses  84643  to  84646  (p.  83.)  A drift  mine  SV2  miles  west  of  Smithfield,  on 
the  B.  & O.  R.  R.  Pittsburgh  coal.  Level  except  for  local  swamps.  Roof,  shale ; 
fioor,  hard  clay.  Sampled  at  three  points  by  L.  D.  Woodworth  on  March  9,  1922. 


Sections  of  coal  ted  in  Baxter  Ridge  No.  2 mine 


A 

B 

0 

84643 

84644 

84645 

Ft.  in. 
a 

Tt.  in. 

6 

Ft.  in. 
1 0 

5 

2 

4 

1 

1 

6 

3i 

1 

4 

11 

j 

§ 

3i 

1 

S 

1 9 

1 

1 

10 

1 

2 2 

1 

i 

9 

4 

i 

1 

1 5 

2 0 

1 

1 

2 4 

2 5 

6 6 

6 11 

6 9J 

5 2 

Ttiiclmess  of  sample  

5 11 

6 0 

'Not  included  in  sample. 
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Coal  is  undercut  by  hand ; permissible  explosives  are  used.  At  the  time  of 
sampling  the  daily  output  was  100  tons,  all  run-of-mine,  from  advance  workings. 
Coal  is  picked  on  car.  In  1922  the  life  of  mine  was  estimated  to  be  8 years. 
Property  covers  15  acres. 

SMITHFIELD.  SAPPEll  MINE 

Analyses  84410  to  84414  (p.  83).  A drift  mine  about  1140  feet  above  sea  level, 
4 miles  north  of  Smithfield  on  the  B.  & O.  R.  R.  Sewickley  coal.  Dip,  about  5 
per  cent ; strike,  N.  30°  E.  Roof,  shaley  sandstone  or  sand  rock ; floor,  fireclay. 
Sampled  at  4 point  by  L.  D.  Woodworth  on  February  22,  1922. 


Sections  of  coal  hed  in  Sapper  mine 


Section  

A 

84410 

B 

84411 

C 

84412 

D 

84413 

Laboratory  No.  .... 

Bony  coal*  ___ 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

1 

8 

i 

1 7 

Coal  

Shale  — 

Coal _ . 

2 9 

i 

3 1 

2 

Slate . . 

Shale*  

1 

7 

g” 

Coal  

‘> 

Shale  - ..  

Bony  coal*  _ 

3. 

2 

2 1 

i 

2 0 

h 

1 9 

h 

4 

5 i 

4 0^ 

Coal  - 

2 0 

Shale*  

Coal  (floor)* ....  __  

Thickness  of  bed  - 

4 llj 

4 lU 

5 2J 

5 2 

5 Sk 

5 2i 

Thickness  of  sample  

*Not  included  in  sample. 


Coal  is  undercut  by  hand ; permissible  explosives  are  used.  At  the  time  of 
sampling  the  daily  output  was  600  tons,  80  per  cent  from  advance  workings.  All 
coal  is  run-of-mine,  and  is  picked  on  car.  In  1922  the  life  of  mine  was  estimated 
to  be  35  years.  Coal  occurs  in  several  hills  (400  acres),  but  is  cut  out  in  valleys. 
There  are  about  6 drift  openings,  but  they  do  not  have  separate  names  and  are 
considered  as  different  sections  of  the  same  mine. 


SOMERFIELD.  THOMASDALE  MINE 

Analyses  81353  to  81355  (p.  84).  A slope  mine  Vt  mile  west  of  Somerfield,  on 
a branch  of  the  B.  & O.  R.  R.  Upper  Freeport  coal.  Level.  Roof,  slate ; floor, 
hard  limstone.  Sampled  at  two  points  by  L.  D.  Woodworth  on  September  1,  1921. 


Sections  of  coal  bed  in  Thomasdale  mine 


Section  

Laboratory  No. 


Coal  

Bone*  

Coal  

Clay*  

Bone*  

Coal  

Slate*  

Coal*  

Thickness  of  bed 

Thickness  of  sample 


*Not  included  in  sample. 


A 

81353 

B 

81354 

Ft.  in. 

Ft.  in. 

1 3 

1 3 

1 

2 

1 2 

1 41 

1 0 

1 5 

2 

i 

1 9 

1 3 

1 

1 

4 

4 

5 10 

5 n 

4 2 

3 lOJ 

Coal  is  undercut  by  machine ; Monobel,  a permissible  explosive,  is  used.  At  the 
time  of  sampling  the  daily  output  was  110  tons,  all  run-of-mine,  from  advance 
workings.  Coal  is  picked  on  car. 
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STEWARTON.  STEWARTON  MINE 

Analyses  81342  to  81344  (p.  84).  A drift  mine  aI)out  100  feet  above  B.  & O. 
R.  R.,  V2  mile  east  of  Stewarton.  Clarion  coal.  Roof,  sliale ; floor,  fireclay.  Cover 
at  point  of  sampling,  100  feet.  Sampled  at  two  points  by  E.  G.  Hill  on  August 
30,  1921. 


Sections  of  coal  bed  in  Stewarton  mine 


A 

B 

81342 

Pt.  in. 

7 

Ft. 

in. 

8 

7 

7 

4 

3 

3 

3 

1 9 

3 

4 

2 

1 11 

5 7 

5 

1 

4 0 

4 

3 

*Not  included  in  sample. 


Coal  is  undercut  by  hand,  and  all  is  run-of-mine.  At  the  time  of  sampling  the 
laily  output  was  50  tons.  In  1921  the  life  of  mine  was  estimated  to  be  “long.” 


UNIONTOWN.  EVANS  NO.  3 MINE 

Analyses  85318  to  85321  (p.  84).  A slope  mine  about  1030  feet  above  sea  level, 
2 miles  northeast  of  Uniontown  at  Evans  Station  on  the  P.  R.  R.  Sewickley  coal. 
Dip,  northwest;  strike,  northeast.  Roof  and  floor,  shale.  Sampled  at  three  points 
by  L.  D.  Woodworth  on  March  30,  1922. 


Sections  of  coal  bed  in  Evans  No.  3 mine 


A 

8S018 

B 

85'319 

G 

85320 

Ft.  in. 

0 

11 

k 

5 

* h 

Ft.  in. 

6 

1 7 

* i 

1 9 

Ft.  in. 
6 

1 2 

5 

i 

4 

1 1 

1 6 
i 

1 8 

3 

1 2 

4 

4 

1 3 

5 4 

4 St 

5 3i 

4 5 

5 25 

4 54 

*Not  included  in  sample. 


Coal  is  undercut  by  machine ; permissible  explosives  are  used.  At  the  time  of 
sampling  the  daily  output  was  450  tons,  90  per  cent  from  advance  workings.  Coal 
is  picked  on  car.  A % inch  bar  screen  is  used ; sizes  produced,  lump  and  slack. 
In  1922  the  life  of  mine  was  estimated  to  be  50  years. 
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UNIONTOWN.  SPRINGER  MINE 

Analyses  84949  to  84951  (p.  84).  A drift  wagon  mine  about  1300  feet  above 
sea  level  3 miles  east  of  Uniontown  on  western  slope  of  Chestnut  ridge.  Upper 
Freeport  coal.  Dip,  15  degrees  northwest ; strike,  northeast.  Roof  and  floor,  shale. 
Sampled  at  two  points  by  L.  D.  Woodworth  on  March  28,  1922. 


Sections  of  coal  in.  Sprinffcr  mine 


.-V 

n 

snm 

SIO.W 

Ft.  in. 

1 4 

Ft.  in. 

1 5 

Sulphur  — , 

* j 

1 4" 

3 

) 

1 7 

4 

5 

5 

4 

1 

5 

G 

1 

5 

4 77, 

4 4i 

3 llj 

3 n 

*Not  included  in  sample. 

Coal  is  undercut  by  hand ; permissible  explosives  are  used. 

At  the 

time  of 

sampling  the  daily  output  was  35  tons,  all  run-of-mine  and  from  advance  workings. 
Coal  is  picked  on  car.  In  1922  the  life  of  mine  wms  estimated  to  be  15  years. 


WALTERSBURG.  VALLEY  MINE 

Analyses  84988  to  84990  (p.  84).  A drift  mine  about  960  feet  above  sea  level. 
% mile  southeast  of  Waltersburg,  on  the  P.  R.  R.  Gallitzin  coal.  Dip,  northwest ; 
strike,  northeast.  Roof,  shale;  'floor,  fireclay.  Sampled  at  two  points  on  March  29, 
1922  by  L.  D.  Woodworth. 


Sections  of  coal  hed  in  Valley  mine 


A 

B 

84989 

Laboratory  No 

84988 

Ft.  in. 

9 

Ft.  in. 
8 

1 

2 1 

Shale*  _ - — - - 

h 

1 9 

1 

3 

2 10 

2 9 

2 9i 

2 9 

*Not  included  in  sample. 

Coal  is  undercut  by  hand ; permissible  explosives  are  used.  At  the  time  of 
sampling  the  daily  output  was  10  tons,  all  run-of-mine  and  from  advance  workings. 
In  1922  the  life  of  mine  was  estimated  to  be  10  years. 

WALTERSBURG.  WALTERS  MINE 

Analyses  81583  to  81585  (p.  85).  A drift  mine  1 mile  east  of  Waltersburg  on 
the  P.  R.  R.  Hagers  coal.  Dip,  5 degrees  west;  strike,  north.  Roof,  shale;  floor, 
fireclay.  Cover  at  point  of  sampling,  200  to  250  feet.  Sampled  at  two  points  by 
E.  G.  Hill  on  September  14,  1921. 
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Sections  of  coal  ted  in  Walters  mine 


Section 

Laboratory  No.  


Coal  --- 

Binder  

Coal  

Thickness  of  bed 

Thickness  of  sample 


A 

81583 

B 

81584 

Ft. 

In. 

Ft. 

in. 

9 

3 

2 2 

2 

9 

1 

2 

2 

11? 

2 

111 

2 111 

2 

111 

Coal  is  undercut  by  hand ; permissible  explosives  are  used.  At  the  time  of 
sampling  the  daily  output  was  40  tons,  all  run-of-mine. 

WALTERSBUEG.  WALTRRSBTIRG  MINE 

Analyses  81561  to  81563  (p.  851.  A drift  mine  one  mile  south  of  Waltersburg 
on  the  P.  E.  R.  Pittsburgh  coal.  Strike,  north.  Roof,  slate  or  bone ; floor,  slate 
and  hard  shale.  Cover  at  point  of  sampling.  350  to  400  feet.  Sampled  at  two 
points  by  E.  G.  Hill  on  September  14,  1921. 


Sections  of  eoal  ted  in  Waltershurg  mine 


Section  . 

A 

B 

Laboratory  No.  

81501 

81562 

Coal  

Ft.  In. 

5 3 

Ft.  in. 
5 4 

Parting  

I 

Coal  

3 0 

3 1 

8 5 

Thickness  of  bed  - _ 

8 3| 

Thickness  of  sample  __  - 

9 3| 

8 5 

Coal  is  undercut  by  machine ; permissible  explosives  are  used.  At  the  time  of 
sampling  the  daily  output  was  350  tons,  all  run-of-mine.  All  coal  is  coked  in  150 
beehive  ovens.  The  life  of  mine  in  1921  was  estimated  at  5 years. 


GREENE  COUNTY 

BESCO.  WILLIAM  PITT  MINE 

Analyses  83976  to  83980  (p.  85).  A slope  mine  779  feet  above  sea  level,  at 
Besco,  on  the  P.  R.  R.  Pittsburgh  coal.  Dip,  southwest.  Roof,  slate ; floor,  hard 
clay.  Sampled  at  four  points  by  L.  D.  Woodworth  on  January  27,  1922. 


Sections  of  eoal  ted  in  William  Pitt  mine 


A 

B 

C< 

83978 

D 

83979 

83976 

83977 

Ft.  in. 

3 5i 
i 

Ft.  in. 

3 8 

Ft.  in. 

3 10 

Ft . in . 
3 9 

1 

3 

i 

3 

1 

3 

z 

Slate*  — — - - 

i 

2 7 

% 

1 

2 3 

2 ^ 

4 

2 4 

4 

3 

6 ^ 

6 3i 

0 104 

6 Si 

6 8 

6 5 

6 4 

Thickness  of  sample  

6 4 

♦Not  included  in  sample. 
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Coal  is  undercut  by  machine ; i^ermissible  explosives  are  used.  At  the  time  of 
sampling  the  daily  output  was  1,100  tons,  all  run-of-mine  and  from  advance  work- 
ings. Coal  is  screened  through  % inch  screens.  In  1922  the  life  of  mine  was  es- 
timated to  be  50  years. 

CLARKSVILLE.  EDWARD  IMINE 

Analyses  83846  to  83849  (p.  85).  A shaft  mine  133  feet  deep,  and  819  feet 
above  sea  level,  I2  mile  west  of  Clarksville  on  the  P.  R.  R.  Pittsburgh  coal.  Roof, 
slate;  floor,  fireclay.  Sampled  at  three  points  b.v  L.  D.  Woodworth  on  .Tanuary  18, 
1922. 

Sections  of  coal  hed  in  Edward  mine 


A 

B 

C 

83S46 

83847 

83S48 

Ft.  in. 

3 5 

■Ft.  in. 

3 5 

Ft.  in. 
3 4 

J 

t 

2 

3 

3 

Slate*  - 

i 

i 

3. 

3 0 

2 7 

2 7 

6 

6 

1 0 

7 17 

8?, 

7 ‘’h 

6 7 

6 2 

6 2 

♦Not  inoluded  in  sample. 


Coal  is  undercut  by  machine;  permissible  explosives  are  used.  At  the  time  of 
sampling  the  daily  output  of  the  mine  was  200  tons,  all  run-of-miue  and  from  ad- 
vance workings.  This  mine  had  just  been  opened,  and  %-inch  screens  were  soon  to 
be  installed.  In  1922  the  life  of  mine  was  estimated  to  be  50  years. 

CRUCIBLE.  CRUCIBLE  MINE 

Analyses  84169  to  84175  (p.  85).  A shaft  mine  150  feet  deep,  and  791  feet 
above  sea  level,  at  Crucible,  on  the  P.  R.  R.  Pittsburgh  coal.  Roof,  slate ; floor, 
hard  clay.  Sampled  at  six  points  by  L.  D.  Woodworth  on  February  6.  1922. 


Sections  of  coal  'bed.  in  Crucible  mine 


Section  

Laboratory  No.  

A 

84169 

B 

84170 

C 

84171 

D 

84172 

E 

84173 

F 

84174 

Ft 

in. 

Ft 

in. 

Ft 

in. 

Ft 

in. 

Ft.  in. 

Ft.  in. 

Coal  

2 

3 

6 

1 

6 

3 

ini 

4 3 

5 1 

1 

i 

7. 

Bonv  coal* __ 

3 

Snlpihur*  — ..  _ - 

X 

■Ctoal  

1 

9 

2 

0 

s' 

.35 

9 9 

4 

Slate  

j 

* 

1 

1 

I 

X 

2 

9 

8" 

3 

3 

0 

3^ 

1 

Floor  coaF  __  

1 

0 

1 

0 

1 

0 

1 

0 

1 0 

1 n 

Thiclfnes.s  of  bed  

7 

7 

73 

7 

4--> 

7 

-1 

7 .Gl 

7 8^ 

Thickness  of  sample  . 

G 

8i 

4: 

6 

41 

6 

51 

6 .51 

6 8:1 

♦Not  included  in  sample. 

Coal  is  undercut  by  machine ; permissible  explosives  arc  used.  At  the  time  of 
sampling  the  daily  output  was  1500  tons,  85  per  cent  being  from  advance  workings. 
All  coal  is  run-of-mine;  %-inch  screens  are  used.  In  1922  the  life  of  mine  was 
estimated  to  be  50  years. 
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GRAYS  LANDING.  ALICIA  No.  2 MINE 

Analyses  84203  to  84208  (p.  86).  A drift  mine  823  feet  above  sea  level,  14  mile 
south  of  Grays  Landing.  Pittsburgh  coal.  General  dip  to  north.  Roof,  shale; 
floor,  hard  clay.  Sampled  at  five  points  by  L.  D.  Woodworth  on  February  13,  1922. 


Sections  of  coal  led  in  Alicia  No.  2 mine 


Section  

Laboratory  No 

84203 

B 

84204 

O 

84205 

D 

84200 

E 

84207 

• 

Ft. 

in. 

Ft 

in. 

Ft 

in. 

Ft 

in. 

Ft. 

in. 

Roof  coal*  . . 

s 

S 

0 

Goal  , - 

3 

11 

1 

1 

3 

3 

2 

4 

1 

8 

Bony  coal*  or  slate 

i 

i 

1 

1 

Coal  — - 

4 

2 

1 

1 

0 

1 

lOJ 

2 

3 

Slate*  - - - - 

i 

i 

i 

i 

Coal  - , - - --- 

11 

4 

4 

3 

1 

4 

Bony  coal  or  slate* . 

i 

i 

Coal 

1 

10 

3 

2 

2 

9 

2 

5 

10 

4 

3 

4 

6 

Thickness  ol  bed  , 

7 

9| 

7 

% 

7 

8| 

7 

4ii 

7 

3 

Thickness  of  sample  

7 

0 

6 

8 

7 

4 

6 

lOJ 

6 

1 

*Not  included  in  sample. 


Coal  is  undercut  by  machine ; permissible  explosives  are  used.  At  the  time  of 
sampling  the  daily  output  was  1,200  tons,  92  per  cent  from  advance  workings ; 10 
per  cent  of  coal  is  run-of-mino.  Coal  is  screened  with  %-inch  screens  for  slack,  2 
inch  screens  for  nut.  The  mine  is  also  equipped  for  crushing  to  '%  inch.  In  1922 
the  life  of  mine  was  estimated  to  be  35  yeai’s. 


GRAYS  LANDING.  NEAR  ALICIA  No.  2 MINE 

Analyses  84246  to  84248  (p.  86).  A drift  about  875  feet  above  sea  level,  % mile 
south  of  Grays  Landing.  Output  goes  to  Alicia  No.  2 boiler  house.  Sewickley 
coal.  General  dip  to  north.  Roof,  sandstone ; floor,  shale.  Sampled  on  February 
14,  1922,  by  L.  D.  Woodworth. 


Sections  of  coal  bed  from  near  Alicia  No.  2 mine 


A 

B 

84246 

84247 

Ft.  in. 

2 

Ft.  in. 
2 

6 

6 

♦ 

2 0 

1 

2 4 

3 

2 

i 

1 9 

1 9 

1 

2 

5 0 

4 llj 
i 7| 

4 5 

*Not  included  in  sample. 

Coal  is  undercut  by  hand ; permissible  explosives  are  used. 

At  the 

time  of 

sampling  the  daily  output  was  40  tons,  all  run-of-mine  and  from  advance  work- 
ings. In  1922  the  life  of  mine  was  estimated  to  be  40  years. 
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JEFFERSON.  FULTON  COUNTRY  BANK 

Analysis  83751  (i).  8(5).  A wagon  drift  mine.  Waynesburg  coal.  Roof,  slate; 
floor,  fireclay.  Sampled  at  one  point  by  L.  D.  Woodworth  on  .lanuary  12,  1922 


Section  of  coal  hcd  in  Fulton  country  hank 


Laboratory  No. 


837.51 


Roof  coal»  

Slate*  

Coal  

Clay*  

•Coal  

Coaly  shale*  

•Ctoal  

Bottom  coal*  

Thickness  of  bed 

Thickness  of  sample 


Ft.  in. 

10 
2 

2 3 

1 5 

1 S 

2 

1 a 

2" 

7 lOl 

5 11 


•Not  included  in  sample. 


Coal  is  undercut  by  band.  All  coal  is  nui-of-inino,  from  advance  workings.  The 
property  consists  of  5 acres. 


JEFFERSON.  ROGERS  WINE 

Analyses  83752  to  83753  (p.  86).  A drift  mine.  975  feet  above  sea  level,  li 
mile  north  of  Jefferson.  Waynesburg  coal.  Roof,  slate;  floor,  fireclay.  Sampled 
at  one  point  on  January  12,  1922,  by  L.  D.  Woodworth. 


Sections  of  coal  hcd  hi  Rogers  country  bunk 


t'pper  Bench  iLab.  No.  837.72) 

Roof  coal*  

Slate* 

Bony  coal*  

Coal  

Bony  coal  

Coal  

Lower  Bench  (Lab.  No.  8:7753) 

Clay*  

Bony  coal  

Coal  

Bony  coal  

Coal  

Coaly  shale*  

•Coal  

Slate* 

Bottom  coal*  

Thickness  of  entire  bed  

Thickness  of  sample  


Ft.  in. 
S 
3 
2 
111 

-i 

1 2 


4 
3 

1 (1 

1 

-I 

0 

1 0 

2 

5 

7 M 

4 ill. 


•Not  included  in  sample. 


Coal  is  undercut  by  hand,  and  is  all  run-of-mine,  from  advance  workings.  Proi>- 
erty  covers  350  acres. 


MATHER.  MxVTIIER  No.  1 IMINE 

Analyses  83771  to  83777  (p.  86).  A shaft  mine  348  feet  deep,  and  947  feet 
above  sea  level,  at  Mather,  on  the  P.  R.  R.  Pittsburgh  coal.  Slight  dip  to  south- 
west. Roof  and  floor,  slate.  The  bed  was  sampled  at  six  points  by  L.  D.  Wood- 
worth  on  January  13,  1922. 
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Sections  of  coal  bed  in  Mather  mine 


Section  — — 

Laboratory  No 

A 

83771 

B 

83772 

C 

83773 

D 

83774 

E 

83775 

P 

83776 

Ft.  in. 

4 

2 5 

1 

Ft.  in. 
3h 

2 0 

Ft . in . 

5 

3 2 

Ft.  in. 

Ft.  in. 

3 

3 1 

Ft.  in. 
3 

1 6 

2 

Bony  coal*  

* i 

J 

i 

i 

1 10 
i 

2 

* 1 

2 4i 

8 

* i 

2 

ti 

* i 

3 

* i 

2 7-1 

3 

* 1 

8 

i 

2 

2 

* h 

8 

i 

2 0 

Slate  

i 

2 

1 

2 10^ 

Coal  

Coal  ---  ----  

2 1() 

4 

6 11 

0 1 

Thicknes.s  of  bed  . . 

Thickness  of  sample  

6 43 

6 i 

7 1 

0 6J 

5 41 

5 4 

0 41 

6 1-J 

6 li 

5 10 

*Not  included  in  sample. 


The  mine  is-  worked  on  the  panel  system.  Coal  is  undercut  by  machine ; per- 
missible explosives  are  used.  At  the  time  of  sampling  the  daily  output  was  2300 
tons,  95  per  cent  from  advance  workings.  All  coal  is  run-of-mine ; % inch  screens 
are  used.  Coal  is  picked  on  tables.  Area  of  property,  4,500  acres.  In  1922 
the  life  of  mine  was  estimated  to  be  25  years. 

NEMACOLIN.  NBMACOLIN  MINE 

Analyses  84162  to  84168  (p.  87).  A slope  mine  270  feet  deep,  830  feet  above  sea 
level,  at  Nemacolin  on  the  P.  R.  E.  Pittsburgh  coal.  Dip,  southwest.  Roof, 
shale ; floor,  clay.  Sampled  at  six  points  by  L.  D.  Woodworth  on  February 
9,  1922. 

Sections  of  coal  bed  in  Nemacolin  mine 


Section  - - 

Laboratory  No 

A 

84162 

B 

84163 

O 

84104 

D 

84165 

E 

84166 

P 

84167 

Ft. 

in. 

Ft 

in. 

Ft.  in. 

Ft. 

in. 

Ft. 

in. 

Ft. 

in. 

6 

8 

6 

8 

1 

4 

Coal  - — 

3 

1 

11 

3 5 

1 

1 

1 

8 

2 

0 

Slate  

i 

i 

i 

i 

3. 

•Ctoal  

5 

1 

1 6 

1 

2 

a 

5 

1 

5 

Slate  — - 

i 

i 

i 

1 

4 

1 

Coal  

2i 

4 

Hrk 

1 1 

5 

4 

4 

i 

i 

J 

*h 

*1 

10 

3 

1 

1 

2 

0 

2 

0 

i 

1 

* 

1 

1 

3 

2 

2 

2 

1 

6 

6 

6 

4 

4 

Thickness  of  bed  

8 

6 

7 

01 

7 21, 

6 

n 

7 

6 

7 

21 

Thickness  of  sample  

8 

0 

6 

9f 

6 1 

5 

lOi 

6 

6i 

5 

94 

*Not  included  in  sample. 


Coal  is  undercut  by  machine : permissible  explosives  arc  used.  At  the  time  of 
sampling  the  daily  output  was  2,000  tons,  all  run-of-mine  and  from  advance  work- 
ings. It  was  intended  to  equip  mine  screens  later  and  use  shafts  to  handle  coal. 
The  expected  output  was  4,000  tons.  In  1922  the  life  of  mine  was  estimated  to 
be  75  years. 


POINT  MARION.  JEANNETTE  MINE 

Analyses  84475  to  84478  (p.  87).  A drift  mine  1151  feet  above  sea  level,  % mile 
southwest  of  Point  Marion,  on  the  M.  R.  R.  Pittsburgh  coal.  General  dip  N.  37° 
W.  Roof,  shale,  sandstone ; floor,  fireclay.  Sampled  at  three  points  by  L.  D.  Wood- 
worth  on  February  28,  1922. 
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Sections  of  coal  bed  in  Jeannette  mine 


A 

84475 

B 

84476 

c 

84477 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Coal* 

6 

7 

6 

1 2 

3 

10 

3 

Bony  eoal^ - 

1 

4 

1 

11 

3 

1 2 

J 

3 

5 

1 0 

4 

1 

1 

X 

7 

1 8 

11 

Bony  coal  or  shale^ 

x 

1 

1 

2 

7 

1 10 

2 

3. 

* ^ 

Coal  - - - 

3* 

3“ 

2 

2 

3 3 

2 5 

6 7i 

6 8| 

7 1 

Thickness  o£  sample - 

5 3i 

5 7 

5 6 

♦Not  included  in  sample. 


Coal  is  undercut  by  machine ; permissible  explosives  are  used.  At  the  time  of 
sampling  the  daily  output  was  250  tons,  50  per  cent  from  advance  workings.  Coal 
is  picked  on  car;  %-inch  screens  are  used;  sizes  produced,  lump  and  slack.  In 
1922  the  life  of  mine  was  estimated  to  be  4 years. 


POLAND.  DUNKARD  No.  1 MINE 

Analyses  84521  to  84523  (p.  87).  A drift  mine  270  feet  above  and  % mile 
south  of  Poland  station  on  M.  R.  R.  Sewickley  coal.  General  dip,  northwest. 
Roof,  shale ; floor,  fireclay.  Sampled  at  two  points  on  March  1,  1922  by  L.  D. 
Woodworth. 

Sections  of  coal  hcd  in  Dunkard  No.  1 mine 


A 

84521 

B 

84522 

Ft.  in. 

2 8 

2 

Ft.  in. 
2 3 

2 

2 0 

1 10 

i 

3 

4 Hi 

4 6 

4 5 

4 3 

♦Not  included  in  sample. 

Coal  is  undercut  by  machine ; permissible  explosives  are  used.  The  average  out- 
put is  about  75  tons  per  day.  Coal  is  picked  on  belt.  This  mine  was  mostly 
flooded.  In  1922  the  life  of  mine  was  estimated  to  be  30  years. 


POLAND.  DUNKARD  No.  2 MINE 

Analyses  84524  to  84528  (p.  87).  A drift  mine  180  feet  above  and  % mile 
south  of  Poland  station  on  M.  R.  R.  Pittsburgh  coal.  General  dip,  northwest. 
Roof,  sandstone ; floor,  fireclay.  Sampled  at  four  points  on  March  1,  1922,  by 

L.  D.  Woodworth. 
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Sections  of  coal  hed  in  Dunhard  No.  2 mine 


Section  . 

A 

84524 

B 

84525 

G 

84526 

D 

84527 

Laboratory  No . ..  

Coal  

Pt.  in. 

1 3 

7 

1 8 
i 

3 ' 
i 

Ft.  in. 

1 1 

10 

1 7 

1 

4 

Ft.  in. 
10 

9 

1 5 

4 

5 

Ft.  in. 

1 0 

1 0 

1 3 

4 

4 

1 

Bony  coaP 

Coal  

Bony  coaP  _ _ 

Coal 

Bony  coal*  

ShaJe*  _ . - 

4 

4 

1 

1 7 

1 

Coal  

1 4 

i 

2 0 

4 

Bony  coal*  __  

Sulphur* ■ - - 

4 

1 5 

4 

Coal 

1 4 

1 9 

1 5 

Shale*  

Sniphnr  . 

i 

10 

7 93 

0 lOJ 

Coal  

1 4 

7 14 

0 1 

Thiclmess  of  bed — — 

e ® 

5 10 

7 2 

e 0 

Thickness  of  sample  . 

♦Not  included  in  sample. 

Coal  is  undercut  by  machine ; permissible  explosives  are  used.  At  the  time  of 
sampling]  the  daily  output  was  500  tons,  90  per  cent  from  advance  workings.  Coal 
is  screened  with  l%.-inch  bar  screens,  and  is  picked  on  belt.  Sizes  produced  are 
lump  and  slack.  In  1922  the  life  of  mine  was  estimated  to  be  20  years. 

POLAJSTD.  POLAND  No.  3 MINE 

Analyses  84428  to  84433  (p.  87).  A drift  mine  912.6  feet  above  sea  level  and  % 
mile  north  of  Poland  station  on  the  M.  R.  E.  Pittsburgh  coal.  General  dip  north- 
west. Roof,  shale ; floor,  fireclay.  Sampled  at  five  points  by  L.  D.  Woodworth  on 
February  23,  1922. 


Sections  of  coal  hed  in  Poland  No.  3 mine 


Section  - - — 

A 

84428 

B 

^429 

O 

84430 

D 

84431 

E 

84432 

Laboratory  No.  

Ft.  in. 

1 0 

4 

4 

4 

Ft.  in. 

1 0 

1 

1 11 

4 

Ft.  in. 

9 

1 

9 

Ft.  in. 

Ft.  in. 

0 

3 

4 

9 

3 

1 

i 

1 3 

1 0 

1 10: 

6 

1 

1 11 

4 

1 

2 

4 

1 10 

1 

7 

2 1 

X 4 

4 

1 4 

i 

4 

5 

4 

1 7 

1 

2 2 

7 4i 

0 1 

4 

4 

1 4 

1 

1 10 

0 ^ 

5 .73 

1 

4 

4 

4 

1 6 

0 04 

5 5 

2 2 

0 Hi 

5 llj 

Thickness  of  bed  - 

Thickness  of  sample  - 

7 4 

5 10 

♦Not  included  in  sample. 

Coal  is  undercut  by  machine ; permissible  explosives  are  used.  At  the  time  of 
sampling  the  daily  output  was  1,000  tons,  all  from  advance  workings ; 50  per  cent 
is  run-of-mine.  Coal  is  screened  with  1%-inch  bar  screens  and  picked  on  ear. 
Sizes  produced,  lump  and  slack.  In  1922  the  life  of  mine  was  estimated  to  be 
20  years. 


203 


l*t)LAND.  ROSEDALE  No.  2 jMINE 

Auulyses  84479  to  844S2  (,p.  SS).  A drift  mine  1U1U.7  feet  above  sea  level,  ’A 
mile  northwest  of  Roland  station,  on  the  M.  R.  R.  iSewickley  coal.  General  dip, 
northwest.  Roof,  shale ; floor,  hard  clay.  Sampled  at  three  points  by  L.  D. 
Woodworth  on  February  25,  1922. 

Sections  of  coal  bed  in  Rosedale  A'o.  2 mine 


Section  _ 

TiahorRf.ary  No. 

A 

Skl,9 

B 

iiJ4S0 

C 

84481 

Coal  and  shale* - 

Ft.  in. 

5 

Ft.  in. 

Ft.  in. 

4 

4 

1 

5 

i 

2 0 

Bony  coal* — - - — — — — - 

Coal  

1 

£ 

8 

1 

2 

2 2 

5 

5 i 

i 2k 

2 

8 

1 

1 9 

Coal  and  shale*  _ - - _ 

3 10 

Thickness  ol  bed  — — - _ - 

Thickness  of  sample 

1 Sk 

i Sk 

4 

4 0 

*Not  included  in  sample. 

Coal  is  undercut  by  machine ; permissible  explosives  are  used.  At  the  time 
of  sampling  the  daily  output  was  250  tons,  all  run-of-miiie  and  from  advance 
workings.  Coal  is  picked  on  car.  In  1922  the  life  of  mine  was  estimated  to  be 
50  years. 

RICES  LANDING.  DILWORTU  MINE 


Analyses  83892  to  83897  (p.  88).  A shaft  mine  160  feet  deep,  and  20  feet  be- 
low station  at  Rices  Landing.  Pittsburgh  coal.  Roof,  slate ; floor,  fireclay.  Sampled 
at  five  points  by  L.  D.  Woodworth  on  January  20,  1922. 


Sections  of  coal  bed  in  Dilicorth  mine 


Section  

Baboratory  ISo.  . .. 

A 

S3_'92 

B 

83-03 

c 

83894 

D 

83S..5 

E 

a,806 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Coal  - 

3 9 

3 9 

3 5 

3 8 

3 11 

Slate 

1 

-1 

1 

4 

i 

i 

* 1 

Coal  

2 

3 

4 

3 

4 

Slate  - - -- 

* i 

i 

i 

i 

* 1 

7> 

Coal  — 

1 

1 6 

2 9 

2 7 

2 8 

* X 

Coal  - - 

1 

1 1 

Floor  coal* — _ _ - „ 

4 

5 

3 

5 

4 

Thickness  of  bed  . 

0 IR 

7 n 

0 yy 

0 11.1 

7 4 

Thickness  of  sample  

t>  7.1 

0 oy 

t>  61 

6 11 

*Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  Monobel  No.  4,  a permissible  explosive,  is 
used.  At  the  time  of  sampling  the  daily  output  was  800  tons,  all  run-of-mine 
from  advance  workings.  In  1922  the  life  of  mine  was  estimated  to  be  50  years. 


RICES  LANDING.  HOGE  MINE 

Analysis  No.  84052  (p.  88).  A drift  mine  or  country  bank  % mile  west  of  Rices 
Landing.  Waynesburg  coal.  Roof,  slate;  floor,  hard  clay.  Sampled  at  one  point 
by  L.  D.  Woodworth  on  February  3,  1922. 


1^14 
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Section  of  coal  bed  in  Hoge  mine 


Laboratory  No. 


Coal  

sulphur*  

Sulphur*  

Clay*  

Coal  

Slaty  coal*  

Coal  

Thickness  of  bed 
Thickness  of  sample 


84052 


Jt.  in. 
5 


1 4 

1 10 
2 

10 

5 71 

4 1 


*Not  included  in  sample. 

Coal  is  undercut  by  hand.  All  coal  is  run-of-mine  from  advance  workings. 


WAYNESBURG.  GUTHRIE  MINE 

Analyses  83811  to  83813  (p.  88).  A drift  mine  2 miles  southeast  of  Waynes- 
burg.  Waynesburg  coal.  Roof,  sandstone;  floor,  slate.  Sampled  at  two  points  by 
L.  D.  Woodworth  on  January  17,  1922. 


Sections  of  coal  bed  in  Guthrie  mine 


Section  

Laboratory  No. 


Coal  

Clay*  

Coal  

Tloor  coal*  

Thickness  of  bed 
Thickness  of  sample 


*Not  included  in  sample. 


A 

83811 

B 

83812 

rt.  in. 

Ft.  in. 

11 

1 10 

1 11 

1 5 

2 10 

2 10 

3 

3 

5 11 

6 4 

3 9 

4 8 

Coal  is  undercut  by  hand,  and  shot  down  with  black  powder.  At  the  time  of 
sampling  the  daily  output  was  10  tons,  all  run-of-mine  from  advance  workings. 
Coal  was  picked  on  car.  Output  in  1921  was  2,300  tons.  Property  consists  of 
96  acres.  In  1922  the  life  of  mine  was  estimated  to  be  20  years. 


WAYNESBURG.  MOREDOCK  MINE 
Analyses  83814  to  83816  (p.  89).  A drift  mine  2 miles  southeast  of  Waynes- 
burg. Waynesburg  coal.  Roof  and  floor,  slate.  Sampled  at  two  points  by  L.  D. 
Woodworth  on  January  17,  1922. 


Sections  of  coal  bed  in  Moredock  mine 


A 

B 

83814 

83815 

Ft. 

in. 

3 

Ft.  in. 

3 

i 

1 

8 

1 7 

1 

3 

1 4 

2 

2 

2 

3 

2 8 

i 

5 

4 

4 

6 

51 

7 

6 4 

Thickness  of  sample  

4 

4 3 

*Not  included  in  sample. 
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Coal  is  undercut  by  hand,  and  shot  down  with  black  powder.  At  tlie  time  of 
sampling  the  daily  output  was  15  tons,  all  run-of-mine  from  advance  workings. 
Coal  is  picked  on  car.  In  1922  the  life  of  mine  was  estimated  to  be  2 years. 

WAYNESBURG.  PRATT  HILL  MINE 

Analysis  83782  (p.  89).  A drift  mine  4 miles  east  of  Waynesburg.  Waynes- 
burg  coal.  Roof,  slate ; floor,  clay.  Sampled  at  one  point  by  L.  D.  Woodworth  on 
January  16,  1922. 


Section  of  coal  bed  in  Pratt  Hill  mine 


Laboratory  No.  S3782 


Coal  

Clay*  

Coal  

Thickness  of  bed  — _ 
Thickness  of  sample 


Ft.  in. 
1 


2 

10 

y 

7 


*Not  included  in  sample. 


The  mine  is  undercut  by  machine,  and  coalite  explosive  is  used.  At  the  time  of 
sampling  the  daily  output  was  20  tons,  all  run-of-mine  from  advance  workings. 
Coal  is  picked  on  car.  The  mine  was  mostly  flooded.  Area  of  property,  73  acres. 
In  1922  the  life  of  mine  w'as  estimated  to  be  15  years. 


INDIANA  COUNTY 

BLACK  LICK.  CLAWSON  CUSTOM  BANK 

Analysis  85501  (p.  89).  A drift  mine  100  feet  above  water  level,  2 miles  tvest 
of  Black  Lick.  Pittsburgh  coal.  Dip,  southeast ; strike,  northeast.  Roof,  shale ; 
floor,  clay.  Sampled  at  one  point  on  April  22,  1922,  by  L.  D.  Woodworth. 


Section  of  coal  bed  in  Clawson  mine 


Laboratory  No. 


85501 


Coal  (dull  luster)  __ 
Coal  (bright  luster) 

.Shale*  

Coal  

Thickness  of  bed 
TTiickness  of  sample 


Ft.  in. 

1 3 

3 6 

1 

2 4 

7 2 

7 1 


*Not  included  in  sample. 


Coal  is  undercut  by  hand,  and  permissible  explosives  are  used.  All  coal  is  run- 
of-mine,  from  advance  workings.  In  1922  the  life  of  mine  was  estimated  to  be  10 
years. 

CLARKSBURG.  BROWN  MINE 

Analysis  85582  (p.  89).  A drift  mine  100  feet  above  water  level,  1%  miles  north- 
west of  Clarksburg,  on  B.  R.  & P.  R.  R.  Pittsburgh  coal.  Dip,  northwest ; strike, 
northeast.  Roof,  shale;  floor,  clay.  Sampled  at  one  point  by  L.  D.  Woodworth  on 
April  28,  1922. 
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Section  of  coal  hed  in  Broicn  mine 


Laboratory 


Ko. 


655S2 


Pt.  in. 


Rooster  coal  (not  mined)* 

Clay*  

Coal  

Shale*  

Coal  

Shale  (not  mined)*  

Coal  (not  mined)*  

Thickness  of  bed 

Thickness  of  sample 


9 

10 

2 0 

3 

2 8 

1 0 

1 6 

9 0 

4 8 


*Not  included  in  sample. 

Coal  is  undercut  by  hand,  and  shot  down  with  black  powder  and  permissible 
explosives.  At  the  time  of  sampling  the  daily  output  was  25  tons,  75  per  cent 
from  advance  workings.  All  coal  is  run-of-mine.  In  1922  the  life  of  mine  was 
estimated  to  be  4 years. 


CORAL.  CORAL  MINE 

Analyses  85506  to  85510  (p.  91).  A slope  mine  1128.6  feet  above  sea  level,  14 
mile  east  of  Coral  on  the  Indiana  Branch  of  the  P.  R.  R.  Upper  Freeport  coal. 
Dip,  northwest ; strike,  northeast.  Roof  and  floor,  shale.  Sampled  at  four  points 
by  L.  D.  Woodworth  on  April  24,  1922. 


Sections  of  coal  hed  in  Coral  mine 


Section  

A 

B 

o 

0 

8.550G 

85509 

Ft 

. in. 

4 

Ft 

in. 

4 

Ft 

in. 

5 

Ft.  in. 

3 

1 

3 

1 

5 

1 

6 

1 0 

10 

11 

10 

9'. 

1 

8 

3 

3 

O 

X 

3 6' 

1 

ll" 

h 

2 

lO' 

t> 

5 

11 

6 

ij 

10 

6 i 

5 0 

4 

icT 

4 

8 

4 

*Not  included  in  sample. 


Coal  is  undercut  by  machine,  and  permissible  explosives  are  used.  At  the  time 
of  sampling  the  daily  output  was  800  tons,  80  per  cent  from  advance  workings ; 3 
per  cent  of  coal  is  run-of-mine ; 97  per  cent  is  washed  and  coked  in  300  beehive 
ovens.  Coal  is  crushed  by  breaker  to  14-inch  size  and  bony  coal  removed.  Esti- 
mated life  in  1922  was  30  years. 


DILLTOWN.  DILLTOWN  SMOKELESS  No.  1 MINE 

Analyses  85061  to  85064  (p.  91).  A drift  mine  % mile  north  of  Dilltown,  on 
the  B.  R.  & P.  and  P.  R.  R.  Lower  Kittanning  coal.  Dip,  4 degrees  southwest. 
Roof,  slate;  floor,  hard,  smooth  slate.  Sampled  at  three  points  by  W.  J.  Fene 
(USBM)  March  31  and  April  1,  1922. 
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Sections  of  coal  hed  in  DiUtoicn  Smolccless  yo.  1 mine 


A 

B 

C 

s:oci 

85062 

Ft.  in. 

2 0 

Ft.  in. 

1 9 

Ft.  in. 

2 IJ 

1 

i 

1 

1 4 

4t 

Slate*  - - ---  

10 

Thickness  of  bed  _ . __  _ 

2 5i 

2 5 

2 111 

2 IP 

3 51 

3 54. 

Thickness  of  sample _ 

♦Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  permissible  explosives  are  used.  At  the  time 
of  sampling  the  daily  output  tvas  700  tons,  75  per  cent  from  advance  workings. 
Coal  is  screened  with  shaker  screens  and  picked  on  belt.  In  1922  the  life  of  mine 
was  estimated  to  be  20  years. 


GLEN  CAMPBELL.  ELECTRIC  No.  8 MINE 

Analyses  75812  to  75814  (p.  91).  A mine  at  Glen  Campbell  on  the  N.  Y.  C. 
R.  R.  Upper  Kittauning  coal.  Roof,  slate;  floor,  shale.  Cover  at  point  of 
sampling  40  to  50  feet.  Sampled  at  two  points  by  E.  G.  Hill  on  August  2G,  1920. 

Sections  of  coal  hed  in  Electric  No.  8 mine 


Section  

Laboratory  No. 


A B 

75812  75813 


Dirty  coal  

Cannel  coal  

Coal  

Dull,  bard  coal 

Bone*  

Coal  

Hard,  dull  coal  

Coal  

Thickness  of  bed 

Thickness  of  sample 


Ft.  in. 
1 2 


1 61 
3 


3 0 


5 111 

5 111 


Ft. 


1 

3 

6 


in. 


4 

5 


6 

6 

8 

4 

4 

10 


♦Not  included  in  sample. 


At  the  time  of  sampling  the  daily  output  was  200  tons. 


GLEN  CAMPBELL.  FALCON  No.  8 MINE 
Analysis  75820  (p.  91).  A mine  one  mile  east  of  Glen  Campbell  on  the  P.  R.  R. 
Middle  Kittanning  coal.  Roof,  slate  ; floor,  shale.  Cover  at  point  of  sampling,  75 
feet.  Sampled  at  one  point  by  E.  G.  Hill  on  August  27,  1920. 


Section  of  coal  hed  in  Falcon  No.  8 mine 


Laboratory  No.  _ 


Coal  

Shale*  

Coal  

Bone*  

Coal  

Thickness  of  bed 

Thickness  of  sample 


♦Not  included  in  sample. 

At  the  time  of  sampling  the  daily  output  was  200  tons. 


Ft.  in. 

6 
5 

1 8 

4 

5 

3 4 

2 7 
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GLEN  CAMPBELL.  FALCON  No.  9 MINE 
Analysis  75821  ( (p.  91).  A mine  one  mile  east  of  Glen  Campbell  on  the  P.  R.  R. 
Lower  Freeport  coal.  Roof,  slate ; floor,  fireclay.  Cover  at  point  of  sampling,  45 
feet.  Sampled  at  one  point  by  E.  G.  Hill  on  August  27,  1920. 

Section  of  coal  in  Ffilcon  No.  9 mine 


Laboratory  No.  . 

75821 

Coal  . ..  

Bone*  „ 

Mother  of  coal  

Coal  - - - - - - 

Thickness  of  bed  _ ___  _ ..  .. 

Thickness  of  sample  __  _ 

Ft.  in. 

1 9 

2 

11 

1 

1 1 

4 0 

3 10 

*Not  included  in  sample. 

At  the  time  of  sampling  the  daily  output  was  200  tons. 

GLEN  CAMPBELL.  HILLSDALE  No.  6 MINE 
Analysis  75819  (p.  92).  A mine  3 miles  southwest  of  Glen  Campbell,  on  the 
P.  R.  R.  Upper  Freeport  coal.  Roof,  slate;  floor,  shale.  Cover  at  point  of 
sampling,  60  feet.  Sampled  at  one  point  by  E.  G.  Hill  on  August  26,  1920. 

Section  of  coal  hed  from  Hillsdale  No.  6 mine 


Laboratory  No.  — 

75819 

Coal  

Thickness  of  bed - _ — . 

Thickness  of  sample 

Ft.  in. 

3 7 

2 

6 

4 3 

4 1 

*Not  included  in  sample. 

At  the  time  of  sampling  the  daily  output  was  800  tons. 

GIPSY.  TROJAN  MINE 

Analysis  75818  (p.  92).  A mine  V2  mile  south  of  Gipsy,  on  the  P.  R.  R.  Ix)wer 
Freeport  coal.  Roof,  slate : floor,  fireclay.  Cover  at  point  of  sampling,  60  feet. 
Sampled  at  one  point  by  E.  G.  Hill  on  August  26,  1920. 

Section  of  coal  hed  in  Trojan  mine 


Laboratory  No.  

75818 

Ft.  in. 

Coal  2 7 


Thickness  of  bed  

Thickness  of  sample  — 

1 

7 

3 3 

3 2 

*Not  included  in  sample. 

At  the  time  of  sampling  the  daily  output  was  75  tons. 
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HOMER  CITY.  TIDE  No.  2 MINE 

Analyses  85536  to  85539  (p.  93).  A drift  mine  1127  feet  above  sea  level,  2 
miles  east  of  Homer  City,  on  the  B.  R.  & P.  R.  R.  Lower  Kittanning  coal.  Dip, 
northwest ; strike,  northeast.  Roof  and  floor,  shale.  Sampled  at  three  points  by 
L.  D.  Woodworth  on  April  25,  1922. 


Sections  of  coal  bed  in  Tide  No.  2 mine 


Section  » - - ---  --  

A 

85536 

B 

85537 

c 

®538 

Bouy  coal* 

rt.  in. 

2 

1 H 

i 

1 6 

Ft.  in. 
i 

G 

i 

1 6 

J 

5 

i 

1 5 

Ft.  In. 

4 

3 4 

Coal  - - _ - 

Sulphur  - - - _ - 

Sulphur - 

Thickness  of  bed 

3 75 

3 ^ 

4 

3 1(^  3 4 

*Not  included  in  sample. 


Coal  is  undercut  by  machine,  and  permissible  explosives  and  black  blasting  powder 
are  used.  At  the  time  of  sampling  the  daily  output  was  300  tons.  All  coal  is  run- 
of-mine.  In  1922  the  life  of  mine  was  estimated  to  be  20  years. 

JOSEPHINE.  BELLS  MILL  MINE 

Analyses  85502  to  85505  (p.  93).  A drift  mine  1042.3  feet  above  sea  level  % 
mile  east  of  Josephine,  on  the  P.  R.  R.  Lower  Kittanning  coal.  Dip,  northwest ; 
strike,  northeast.  Roof  and  floor,  shale.  Sampled  at  three  points  by  L.  D.  Wood- 
worth  on  April  21,  1922. 


Sections  of  coal  bed  in  Bells  Mill  mine 


Section  

A 

B 

0 

85502 

ffioOS 

85504 

±Jony  coal*  _ _ 

Ft.  in. 

5 

Ft.  in. 

Ft.  in. 

5 

Coal  „ 

3 3 

1 10 

3 

Sulphur*  _ . _ _ _ _ 

i 

Coal  . . - 

1 4 

Thickness  of  bed  - 

3 S 

3 7i 

3 2 

3 9\ 

Thickness  of  sample - 

3 3 

3 3| 

♦Not  included  in  sample. 


Coal  is  undercut  by  machine,  and^permissible  explosives  are  used.  At  the  time 
of  sampling  the  daily  output  was  300  tons,  all  run-of-mine,  from  advance  workings. 
In  1922  the  life  of  mine  was  estimated  to  be  15  years. 

KENT.  AULTMAN  No.  5 MINE 

Analyses  85763  to  85766  (p.  93).  A drift  mine  about  1080  feet  above  sea  level, 
2 miles  southeast  of  Kent  on  the  B.  R.  & P.  R.  R.  Upper  Freeport  coal.  Dip, 
N.  84°  W ; strike,  N.  6°  E.  Sampled  at  three  points  on  May  11,  1922,  by  L.  D. 
Woodworth. 
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Sections  of  coal  bed  in  Aultman  No.  5 mine 


Section 

A 

85763 

B 

85764 

C 

85765 

Laboratnrv  No. 

Ft.  in. 

Ft.  in. 

Ft.  in 

TSony  coal* 

Coal  _ __ 

3 1 

3 2 

3 

Bony  coal* _ _ 

1| 

2 

Coal  . 

8 

7 

Thickness  of  bed 

3 lOh 

3 11 

4 

Thickness  of  sample .. 

S 9 

3 9 

3 

*Not  included  In  sample. 


Coal  is  undercut  by  machine,  and  permissible  explosives  are  used.  At  the  time  of 
sampling  the  daily  output  was  800  tons,  all  run-of-mine.  Coal  is  picked  on  car. 
In  1922  the  life  of  mine  was  estimated  to  be  50  years. 

LOCUST.  LOCUST  MINE 

Analyses  75750  to  75752  (p.  94).  A mine  % mile  south  of  Locust,  on  the  B.  R. 
& P.  R.  R.  Upper  Freeport  coal.  Roof,  sandy  shale  and  sandstone;  floor,  fire- 
clay. Cover  at  point  of  sampling,  45  feet.  Sampled  at  two  points  by  E.  G.  Hill 
on  August  24,  1920.  Where  sample  No.  74750  was  cut  the  bed  measured  3 feet  4 
inches  and  sample  No.  75751,  3 feet  6 inches  of  clean  coal. 

At  the  time  of  sampling  the  daily  output  was  150  tons. 


STRANGPORD.  STRANGFORD  MINE 

Analyses  85657  to  85660  (p.  95).  A drift  mine  about  975  feet  above  sea  level, 
at  Strangford,  on  the  P.  R.  R.  Upper  Freeport  coal.  Dip,  northwest ; strike, 
northeast.  Roof,  shale ; floor,  fireclay.  Sampled  at  three  points  by  L.  D.  Wood- 
worth  on  May  3,  1922. 


Sections  of  coal  bed  in  Strangford  mine 


A 

B 

8,56.57 

85653 

Ft 

in. 

Ft.  in. 

Coal  --  --  — . _ 

2 

10 

1 

2 10 

1 

9 

8 

3 

8 

^ 7 

3 

7 

3 6 

O 

85609 


Ft. 


2 


3 

3 


in. 

1 

9 

1 

7 

6 

4 


*Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  shot  down  wdth  black  powder  and  permissible 
explosives.  At  the  time  of  sampling  the  daily  output  wms  150  tons,  all  run-of-mine 
from  advance  workings.  In  1922  the  life  of  mine  was  estimated  to  be  20  years. 

TUNNELTON.  TUNNELTON  MINE 

Analyses  85601  to  85604  (p.  95).  A drift  mine  904.7  feet  above  sea  level,  % 
mile  west  of  Tunnelton  on  the  P.  R.  R.  Upper  Freeport  coal.  Slight  dip  to 
southeast ; strike,  northeast.  Roof,  shale ; floor,  shale  and  fireclay.  Sampled  at 
three  points  by  L.  D.  Woodworth  on  May  1,  1922.  / 
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Sections  of  coal  hed  in  Tunnelton  mine 


Section  _ _ .... _ 

A 

B 

C 

Laboratory  rso.  ....  

85(101 

85002 

85603 

Dofll 

Ft.  in. 

1 11 

Ft.  in. 

1 

1 

Ft.  hi. 

1 8 

Shale  

* 1 

Coal  and  shale* _ _ 

3 

Coal  _ - - 

e 

4 

Shale  - - - 

i 

Coal  and  sbale* __  — — 

Coal  --  - - 

3 

4 

Shale*  

\ 

Coal  and  shale*  _ 

Coal  ..  . 

c 

Bony  coal* __  

4: 

Coal  ..  — 

Thickness  o£  hed  _ _ 

2 

2 5 

3 4 

2 10 

4 2 

Thickness  ot  sample  ...  . 

2 9 

*Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  permissible  explosives  are  used.  A daily  output 
of  150  tons  was  expected  when  the  mine  resumed  after  being  idle  for  13  mouths.  In 
1922  the  life  of  the  mine  was  estimated  to  be  15  years. 


WHITE  STATION.  WATSON  NO.  1 AND  2 MINE 
Analyses  85052  to  85656  (p.  95).  A drift  mine  900  feet  above  sea  level,  at 
White  station  on  the  P.  R.  R.  Upper  Freeport  coal.  Dip,  northwest ; strike,  north- 
east. Roof,  shale ; floor,  fireclay.  Sampled  at  four  points  by  L.  D.  Woodworth  on 
May  2,  1922. 

Sections  of  coal  hed  in  Watson  Xo.  1 mine 


Section  ........  . ...  ..  ..  . 

A 

B 

C 

D 

85052 

85053 

85654 

856.55 

Ft.  in. 

2 

Ft.  in. 

Ft.  in. 

2 

Ft.  in. 

2 

3 

1 4 

1 0 

2 0 

1 11 

Bony  coal - . 

*x 

i 

1 

*■ 

Coal  - 

11 

5 

5 

6 

Shale*  __  _ _ _ 

1 

~ 

a 

10 

8 

5 

5" 

7 

Bony  coal*  _ 

(5 

X 

0 

0 

Thickness  of  bed  . ..  ...  .. 

Thickness  of  sample  ....  ..  

3 Of 

2 lOJ 

3 3 

2 Hi 

3 51, 

2 5" 

3 K.J 

3 I 

■•Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  shot  down  with  black 

powder. 

At  the 

time  of 

sampling  the  daily  output  was  600  tons,  67  per  cent  from  advance  workings.  All 
coal  is  run-of-mine.  Coal  is  picked  on  belt  and  car.  In  1922  the  life  of  mine  was 


estimated  to  be  100  years. 


JEFFERSON  COUNTY 

BROCKWAYVILLE.  GROVES  NO.  1 MINE 

Analyses  82574  to  82577  (p.  96).  A drift  mine  1510  feet  above  sea  level,  1% 
miles  south  of  Brockwayville.  Lower  Freeport  coal.  Roof,  slate ; floor.  No.  3 
fireclay.  Sampled  at  three  points  on  October  31,  1921,  by  L.  I).  Woodworth. 
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Samples  Nos.  82574  and  82576  measured  3 feet  5 inches  and  Sample  No.  72575 
measured  3 feet  8 inches  of  clean  coal.  The  bed  is  overlain  by  3 inches  of  bony 
coal  which  was  not  included. 

Coal  is  undercut  by  machine  and  black  powder  used;  %-inch  bar  screens  are 
used  and  coal  is  picked  on  car.  At  the  time  of  sampling  the  daily  output  was 
125  tons,  40  per  cent  being  from  advance  workings ; 90  per  cent  of  coal  is  run-of- 
mine.  In  1921  the  life  of  mine  was  estimated  to  be  2 years. 

BROCKWAYVILLE.  GROVES  NO.  2 MINE 

Analyses  82578  to  82581  (p.  96).  A drift  mine,  1548  feet  above  sea  level,  l'% 
miles  south  of  Brockwayville,  on  the  B.  R.  & P.  R.  R.  Upper  Freeport  coal. 
Level.  Roof,  slate ; floor.  No.  3 fireclay.  Sampled  at  three  points  by  L.  D.  Wood- 
worth  on  October  31,  1921. 


Sections  of  coal  led  in  Groves  No.  2 mine 


Rpptinn 

A 

B 

C 

Laboratory  No,  — — 

82578 

82579 

82580 

rionl 

Ft.  in. 

1 7 

Ft.  in. 

2 4i 

Ft.  in. 

1 3 

h 

1 0 

1 

1 0 

ThirVnp.<;«i  of  bpfl 

2 7| 

2 7 

3 ii 

2 

2 4 

Thickness  of  sample  

2 3 

*Not  included  in  sample. 


Coal  is  undercut  by  hand,  and  permissible  explosives  are  used.  At  the  time  of 
sampling  the  daily  output  was  100  tons,  75  per  cent  being  from  advance  workings ; 
90  per  cent  of  coal  is  run-of-mine ; %-inch  bar  screens  are  used.  Coal  is  picked  on 
car.  In  1921  the  life  of  mine  was  estimated  to  be  2 years. 

BROOKVILLE.  MINEWEASER  COUNTRY  BANK 

Analyses  82788  to  82790  (p.  96).  A drift  mine  4 miles  north  of  Brookville. 
Brookville  coal ; level.  Roof  and  floor,  slate.  Sampled  at  two  points  by  L.  D. 
Woodworth  on  November  9,  1921. 

Sections  of  coal  led  in  Mineioeaser  lanJc 


A 

B 

■ 821788 

82789 

Ooal  - 

Ft.  in. 

2 

Ft.  in. 

1 

Bony  coal*  - 

1 

2 

On  Pi 

4 

i 

2 0 

2 3 

Bony  coal*  

1 

1 

Ooal  - - - 

3 

3 

2 Hi 

2 9i 

2 9i 

3 7 

Thickness  of  sample  _ 

♦Not  included  in  sample. 


Coal  is  undercut  by  hand.  At  the  time  of  sampling  the  daily  output  was  10 
tons,  all  being  run-of-mine  and  from  advance  workings.  Property  consists  of  20 


acres. 
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COAL  GLEN.  NO.  8 JEFFEESON  MINE 

Analyses  82590  to  82593  (p.  96).  A drift  mine  15  feet  below  station  at  Coal 
Glen,  on  B.  R.  & P.  R.  R.  Lower  Freeport  coal.  Local  dips.  Roof,  slate ; floor, 
hard  clay.  Sampled  at  three  points  by  L.  D.  Woodworth  on  November  2,  1921. 


Sections  of  coal  bed  in  No.  8 Jefferson 

mine 

A 

B 

C 

82590 

S2591 

82392 

Ft.  in. 

3 

Ft.  in. 

3 

Ft.  In. 

3 

Ooflf  _ . ..  .. 

e 

1 10 

5 

Bony  coal*  

— 

1 

3 8 

1 

1 6 

1 

1 6 

i 

1 8J 

Thiclrnpss  of  bed  __  

i 6 

3 8 

4 0 

Thickness  of  sample 

4 2 

3 4 

3 7J 

*Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  shot  down  with  black  powder.  At  the  time 
of  sampling  the  daily  output  was  350  tons,  all  run-of-mine  from  advance  work- 
ings. Coal  is  picked  on  car.  In  1921  the  life  of  mine  was  estimated  to  be  5 years. 


CONIFER.  CONIFER  MINE 

Analyses  34910  to  34912  (p.  97).  A mine  at  Conifer  on  the  P.  & S.  R.  R. 
Brookville  coal.  Roof,  sandstone ; floor,  slate.  Cover  at  point  of  sampling,  75  feet. 
Sampled  at  two  points  by  E.  G.  Hill  on  .July  14,  1920. 

Sections  of  coal  ted  in  Conifer  mine 


Section  

Laboratory  No. 


Coal  

Bone*  

Coal  

Thickness  of  bed 

Thickness  of  sample 


A 

B 

34910 

34911 

Ft.  in. 

Ft.  in. 

11 

11 

7 

8 

3 3 

3 2 

4 9 

4 9 

4 2 

4 1 

*Not  included  in  sample. 


At  the  time  of  sampling  the  daily  output  was  600  tons. 


DORA.  DORA  mNE 

Analyses  81572  to  81574  (p.  97).  A drift  mine  1370  feet  above  sea  level,  at 
Dora,  on  the  P.  & S.  R.  R.  Lower  Kittanning  coal.  Slight  dip  to  northeast. 
Roof,  slate ; floor,  fireclay.  Cover  at  point  of  sampling,  50  to  60  feet.  Sampled  at 
two  points  on  September  17,  1921,  by  L.  D.  Woodworth. 
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Sections  of  coal  bed  from  Dora  mine 


Section  

Laboratory  No. 


A B 

81572  81573 


Pt.  in. 


Pt.  in. 


6* 

1 

2 
0 

lift 


Slate*  

Coal  

Bony  coal* i 

Coal  

Sulphur*  

Coal  

Thickness  of  bed  ___ 
Thickness  of  sample  . 


*Not  included  in  sample. 


Coal  is  undercut  by  hand,  and  shot  down  with  black  powder.  At  the  time  of 
sampling  the  daily  output  was  75  tons,  all  run  of  mine  from  advance  workings. 


PROSTBURG.  DENNISON  MINE 

Analyses  81505  to  81507  (p.  97).  A drift  mine  1550  feet  above  sea  level, 
one  mile  west  of  Frostburg,  on  B.  R.  & P.  R.  R.  Upper  Freeport  coal ; level. 
Roof,  slate ; floor  fireclay.  Cover  at  point  of  sampling,  50  feet.  Sampled  at 
three  points  on  September  12,  1921,  by  L.  D.  Woodworth. 

Sections  of  coal  bed  in  Dennison  mine 


A 

81505 

B 

81505 

C 

81507 

Laboratory  No _ __  

Bone*  

Pt.  in. 

1 

3 4 

1 

1 3' 

4 8J 

4 8 

Pt.  in. 
i 

4 64 

Ft.  in. 

1 

3 44 

1 o'" 

5 0 

4 11 

Coal  _ _ 

Mother  coal 

Thickness  oi  bed 

4 7 

4 6J 

Thickness  of  sample  — — - — _ 

*Not  included  in  sample. 

Permissible  explosives  are  used.  At  the  time  of  sampling  the  daily  output  was 
250  tons,  aU  run-of-mine. 


FULLER.  BLACK  PRINCE  MINE 

Analyses  75736  to  75738  (p.  97).  A mine  at  Fuller  on  the  P.  R.  R.  Brook- 
ville  coal.  Roof,  sandstone ; floor,  fireclay.  Cover  at  point  of  sampling,  70  feet. 
Sampled  at  two  points  by  E.  G.  Hill  on  August  21,  1920. 

Sections  of  coal  bed  in  Black  Prince  mine 


A 

B 

75736 

75737 

Ft.  in. 
11 

Ft.  in. 
1 6 

3 

4 

2 1 

2 8 

9 

3 3 

5 3 

Thickness  of  sample  

3 0 

4 11 

Not  included  in  sample. 

At  the  time  of  sampling  the  daily  output  was  15  tons. 
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HILLMAN.  ARTHUR  MINE 

Analyses  75815  to  75S17  (p.  97).  A mine  2 miles  east  of  Hillman,  on  the 
P.  R.  R.  Upper  Freeport  coal.  Thickness  of  bed,  coal,  and  two  samples,  31  inches. 
Cover  at  point  of  sampling,  40  to  60  feet.  Roof,  slate ; floor,  fireclay.  Sampled 
at  two  points  by  E.  G.  Hill  on  August  25,  1920. 

At  the  time  of  sampling  the  daily  output  was  100  tons. 


KNOXDALE.  NO.  1 SWAN  MINE 


Analyses  82682  to  82684  (p.  97).  A drift  mine  (formerly  Stewart  No.  3) 
100  feet  above  and  one  mile  north  of  railroad  station  at  Knoxdale,  on  P.  & S.  R.  R. 
Lower  Freeport  coal ; local  dips.  Roof,  sandstone ; floor,  fireclay.  Sampled  at  two 
points  by  L.  D.  Woodworth  on  November  7.  1921. 

Sections  of  coal  led  in  No.  1 Swam  mine 


Section  ' A 

Laboratory  No.  : 1 82682 


Pt; 

Coal  : :: 4 

Clay*  : 

Coal  

Thickness  of  bed  4 

Thickness  of  sample  4 


in. 

5 

It 

5 

iR 

10 


B 

'82683 


Ft.  in. 

4 8 
11 
4 

5 It 

5 0 


*Not  included  in  sample. 


Coal  is  undercut  by  hand,  and  shot  down  with  black  powder  and  permissible 
explosives.  At  the  time  of  sampling  the  daily  output  was  80  tons,  10  per  cent 
from  advance  workings.  All  coal  is  run-of-mine,  and  coal  is  picked  on  car.  In 
1921  the  life  of  mine  was  estimated  to  be  2 years.  Mine  was  partly  flooded 
when  sampled. 


LANES  MILLS.  RATTLESNAKE  MINE 

Analyses  82586  to  82589  (p.  97).  A drift  mine  at  Lanes  iMills,  on  the  P. 
R.  R. ; level  with  railroad.  Lower  Kittanning  coal.  Slight  dip  to’  north.  Roof, 
slate ; floor,  fireclay.  Sampled  at  three  points  by  L.  D.  Woodworth  on  November 
2,  1921. 


Sections  of  coal  led  in  RnttlesnaTce  mine 


Section  

A 

ffi5S6 

B 

82587 

. C 
825SS 

Ft.  in. 

3 

7 

2 l' 

2 

2 s' 

Ft.  in.  - 

■ Ft . ■ in . 

1 0 

1 

2 o' 

3 1, 

3 0 

1 0 

1 

2 

3 J 

3 0 

*Not  included  in  fam.plo. 


Coal  is  undercut  by  hand,  and  black  blasting  powder  used.  At  the  time  of 
sampling  the  daily  output  was  200  tons,  all  run-of-mine  from  advance  workings. 
Coal  was  picked  on  car.  In  1920  the  output  was  20,000  tons.  In  1921  the  life 
of  mine  was  estimated  to  be  15  years. 
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McGAREYS  STATION.  CHEROKEE  MINE 
Analyses  34904  to  34906  (p.  98).  A mine  of  the  Cherokee  Mining  Co.  at 
McGareys  Station,  on  the  P.  & S.  R.  R.  Middle  Kittanning  coal.  Roof,  slate ; 
floor,  sandy  slate.  Cover  at  point  of  sampling,  150  feet.  Sampled  at  two  points 
by  E.  G.  Hill  on  July  14,  1920. 

Sections  of  coal  hed  in  GheroTcee  mine 


A 

B 

34905 

34904 

Ft.  in. 

1 2 
* 2 

2 i 

4 

3 ^ 

3 2ft 

Ft.  in. 

1 4 

i 

a 1 

4 

3 9 

3 5 

Bone* 

Coal  _ - - - - 

Bone*  - _ - — _ 

Thickness  of  bed  - 

Thickness  of  sample  — 

*Not  included  in  sample. 

At  the  time  of  sampling  the  daily  output  was  150  tons. 


PAN  COAST.  PAN  COAST  MINE 

Analyses  75728,  75729  and  75730  (p.  98).  A mine  at  Pan  Coast,  on  the  P.  R. 
R.  Upper  Kittanning  coal.  Roof,  shale;  floor,  fireclay.  Cover  at  point  of  sam- 


pling,  30  feet.  Sampled  at  two  points  by  E.  G.  Hill  on  August  21,  1920. 

Sections  of  coal  bed  in  Pan  Coast  mine 

Seetion - - - 

A 

75728 

B 

75729 

Coal  

Ft.  in. 

3 1 

Ft.  in. 
1 1 

2i 

1 10 

3 n 

2 11 

Bone*  - — 

Thickness  of  bed  

3 1 

3 1 

Thickness  of  sample  __  

*Not  included  in  sample. 


At  the  time  of  sampling  the  daily  output  was  225  tons. 

PPTNXSUTAWNEY.  williams  run  no.  1 MINE 
Analyses  75753  to  75756  (p.  98).  A mine  of  the  Williams  Run  Coal  Co., 
1 mile  south  of  Punxsutawney  on  the  P.  R.  R.  Lower  Freeport  coal.  Roof,  slate; 
floor,  fireclay.  Cover  at  point  of  sampling,  60  to  80  feet.  Sampled  at  three  points 
by  E.  G.  Hill  on  August  23,  1920. 


Sections  of  coal  bed  in  Williams  Run  No.  1 mine 


A 

75753 

B 

757S4 

C 

75755 

Ft.  in. 

4 3 

Ft.  in. 

4 4 

Ft.  in 

4 5 

4 

5 

5 4 

4 10 

Thickness  of  bed 

Thickness  of  sample 

4 3 

4 3 

4 4 

4 4 

♦Not  included  in  sample. 

The  daily  output  at  the  time  of  sampling  was  450  tons. 
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RAMSAYTOWN.  NO.  4 SlIAWMUT  MINE 

Analyses  349S6  to  349S8  (p.  99).  Shawniut  Mining  Co.  mine,  2 miles  west  of 
Ramsaytown,  on  P.  & S.  R.  R.  Lower  Freeport  coal.  Roof,  slate ; floor,  fireclay. 
Cover  at  point  of  sampling,  150  to  160  feet.  Sampled  at  two  points  by  E.  G.  Hill 
on  July  15,  1920. 


Seciions  of  coal  bed  in  No.  4 Shaivmut  mine 


Section ; --  --  -- 

.y 

349S6 

B 

34987 

Coal  

Ft.  In. 
11 

i 

1 7 

i 

2 5 

Ft . in . 
1 0 

i 

3 1 

Coal  

Thickn^s  of  bed  - — 

5 0 

4 7i 

4 74 

Thickness  of  sample 

5 0 

At  the  time  of  sampling  the  daily  output  was  800  tons. 


STANTON  STATION.  HUNTER  & GALBRAITH  MINE 

Analyses  34907  to  34909  (p.  99).  A mine  1%  miles  from  Stanton  station, 
on  the  P.  & S.  R.  R.  Upper  Freeport  coal.  Roof,  slate ; floor,  fireclay.  Cover  at 
point  of  sampling,  150  feet.  Samples  taken  by  E.  G.  Hill  on  July  14,  1920, 
represent  whole  bed  at  two  points  where  is  measures  4 feet  11  inches  and  5 feet 
of  clean  coal. 

At  time  of  sampling  the  daily  output  was  30  tons. 


SUMMERVILLE.  PENNSY  NO.  6 MINE 

Analyses  82804  to  82807  (p.  99).  A drift  mine  1275  feet  above  sea  level,  hi 
mile  south  of  Summerville,  on  the  P.  R.  R.  Lower  Kittanning  coal.  Local  dips. 
Roof,  slate;  floor,  rough  clay.  Sampled  at  three  points  on  November  11,  1921,  by 
L.  D.  Woodworth. 


Sections  of  coal  bed  in  Pennsrj  No.  6 

mine 

Section  

.\ 

82804 

B 

82805 

o 

82806 

Laboratory  No.  

Bony  coal* 

• 

Ft.  in. 

Ft.  in. 

2 

Ft.  in. 

74 

1 

1 n 

i 

ij 

2 54 

9 S 

7 

5 

Bony  coal*  

4 

1 74 

1 

'1 

Thickness  of  bed 

■*2 

Thickness  of  sample 

2 61 

“ -4 

*‘Not  included  in  sample. 


Coal  is  undercut  by  machine  and  black  powder  is  used.  At  the  time  of  sampling 
the  daily  output  was  350  tons,  75  per  cent  from  advance  workings.  All  coal  is 
run-of-mine,  and  coal  is  picked  on  car.  In  1921  the  life  of  mine  was  estimated 
to  be  10  years. 
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SUMMERVILLE.  PENNSY  NO.  10  MINE 

Analyses  82808  to  82811  (p.  99).  A drift  mine  1185  feet  above  sea  level, 
14  mile  south  of  Summerville,  on  the  P.  R.  R.  Brookville  coal.  Local  dips. 
Roof,  gray  rock ; floor,  hard  rock.  Sampled  at  three  points  on  November  10, 
1921,  by  L.  D.  Woodworth. 


Sections  of  coal  ted  in  Pennsy  No.  JO  mine 


A 

82808 

B 

82809 

o 

82810 

Laboratory  No.  

Ft.  in. 

3 

i 

Ft.  in. 
11 

Ft.  in. 
9 

Sulphur  - - . 

Bony  coal*  . 

6 

1 5 

i 

11 

6 

1 4 

\ 

1 3 

1 

i 

6 

6 

1 6 

1 

7 

1 

2 

1 

2 

3 n 

3 3 

Sulphur 

Coal  _ 

Bony  coal* _ . _ 

Coal  _ 

Sulphur _ - -i.-  

Coal 

Sulphur  - - ______  _ 

Goal  ___  

Coal  _ » _ - - _ . _ 

Thickness  of  bed - 

3 91 

3 a 

3 lOJ 
3 4J 

Thickness  of  sample  _ . __  — 

♦Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  black  powder  is  used.  At  the  time  of 
sampling  the  daily  output  was  500  tons,  all  run-of-mine  from  advance  workings. 
Coal  is  picked  on  car.  In  1921  the  life  of  mine  was  estimated  to  be  10  years. 


TIMBLIN.  MILL  NO.  2 MINE 


Analyses  81568  to  81571  (p.  100).  A drift  mine  1600  feet  above  sea  level, 
% mile  southeast  of  Timblin,  on  the  P.  & S.  R.  R.  Upper  Freeport  coal.  Slight 
dip  to  northeast.  Roof,  sandstone ; floor,  hard  fireclay.  Sampled  at  three  points 
by  L.  D.  Woodworth  on  September  17,  1921. 


Sections  of  coal  ted  in  MiU  No.  2 mine 


Section  

Laboratory  No. 


A 

81568 


B 

81560 


C 

81570 


Bony  coal* 

Coal 

Mother  coal 

Slate*  

Coal  

Sulphur* 
Mother  coal 

Coal  

Sulphur  


Ft.  in. 
1 0 
8 


Ft. 


I 

r 


1 


8 3 

i .... 


in. 

9 

7 


2 

2 


Slate*  

Coal - 

Slate*  

Thickness  of  bed 

Thickness  of  sample 


1 

4 

3 


0 

2 


1 

♦ 3 


4 

3 


♦Not  included  in  sample. 


Coal  is  undercut  by  machine,  and  black  powder  is  used.  At  the  time  of 
sampling  the  daily  output  was  300  tons,  80  per  cent  from  advance  workings. 
All  coal  is  run-of-mine,  and  is  picked  on  car.  In  1921  the  life  of  mine  was 
estimated  to  be  4 years. 
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VALIER.  LIGHT  NO.  1 MINE 

Analyses  81501  to  81504  (p.  100).  A slope  mine  1200  feet  above  sea  level,  at 
Valier  on  the  B.  R.  & P.  R.  R.  Lower  Freeport  coal.  Slight  clip  ; strike,  north. 
Roof,  slate;  floor,  fireclay.  Cover  at  point  of  sampling,  GO  feet.  Sampled  at 
three  points  by  L.  D.  Woodworth  on  September  13,  1921. 


Sections  of  coal  bed  in  Light  No.  1 mine 


Section  

Laboratory  No 

\ 

81501 

B 

81502 

0 

81503 

CoaP  

Ft.  in. 

2 

3 

9 

a 

3 SS 

Ft . in , 

2 

4 

11 

4 

3 n 

i 

Ft.  in 

2 

9 

10 

4 

2 5 

Bony  coal  and  bone*  

Goal  - 

Oannel  coal  _ . ..  _ 

Coal  _ - 

Bony  coal*  _ 

i 

o 

1 1 

5 

4 log 

.'5  4 

4 lOJ 

5 5 

4 1(R 

♦Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  permissible  explosives  are  used.  Mine  but 
recently  opened,  and  expected  to  produce  1 .000  tons  per  day.  All  coal  is  run-of- 
mine,  from  advance  workings,  and  is  picked  on  car.  In  1921  the  life  of  mine 
was  estimated  to  be  20  years. 


WISHAW.  TROUT  RUN  NO.  3 IMINE 

Analyses  82653  to  82655  (p.  100).  A drift  mine  1546.7  feet  above  sea  level, 
at  Wishaw,  on  the  R.  & F.  C.  R.  R.  Lower  Freeport  coal.  Local  dips.  Roof, 
sandstone;  floor,  fireclay.  Cover  at  point  of  sampling,  2.50  feet.  Sampled  at 
three  points  by  L.  D.  Woodworth  on  November  5,  1921. 


Sections  of  coal  bed  in  Tront  Run  No.  S mine 


Section  — _ 

-V 

82653 

B 

82054 

C 

82655 

Ft.  in. 

1 

1 

Ft . in . 

3 10 

Ft.  in’. 
2 1 

X 

1 

11 

1 0 

Slate*  . - - — 

1 

9 

11 

n 

4 0 

11. 

2 7 

3 5 

Thickness  of  sample  - - 

2 31 

3 10 

3 1 

♦Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  shot  down  with  black  powder.  At  the  time 
of  sampling  the  daily  output  was  400  tons ; 50  per  cent  run-of-mine.  Coal  is 
screened  and  picked  on  belt.  In  1921  the  life  of  mine  was  estimated  to  be  10 
years.  Trout  Run  No.  1,  2,  and  3 mines  have  a total  daily  output  of  1,000 
tons.  The  output  in  1920  was  360,095  tons. 


L— 15 
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LAWRENCE  COUNTY 

WAMPUM.  CRESCENT  MINE 

Analyses  34739  to  34742  (p.  101).  A mine  2 miles  west  of  Wampum  on  the 
P.  R.  R.  Middle  Kittanning  coal.  Roof,  slate ; floor,  fireclay.  Cover  at  point 
of  sampling,  80  feet.  Sampled  at  three  points  by  E.  G.  Hill  on  June  18,  1920. 


Sections  of  coal  bed  in  Crescent  mine 


A 

34739 

B 

34740 

C 

34741 

Laboratory  No.  

Ft.  In. 
a 3i 

I 

Ft.  in. 
a 7 

Ft.  in. 
2 5i 

i 

Sulphur*  — — - - 

Coal,  sulphur  and  bone  (“clod”)  

6 

Coal  - ,1 - ... — 

6 

3 

3 1 

3 0 

5 

S 

3 2 

3 

Coal,  Impure  (“clod”)  

Thickness  of  bed — — _ 

3 1 

3 1 

*Not  included  in  sample. 


At  the  time  of  sampling  the  daily  output  was  300  tons. 


WAMPUM.  VANCE  MINE 

Analyses  34736  to  34738  (p.  101).  A country  bank  2 miles  south  of  Wampum, 
on  the  P.  R.  R.  Upper  Freeport  coal.  Roof,  shale,  then  sandstone ; floor, 
fireclay.  Cover  at  point  of  sampling,  30  feet.  Sampled  at  two  points  by  E.  G. 
Hill  on  June  21,  1921. 


Sections  of  coal  bed  in  Vance  mine 


Section 

A 

34730 

B 

34737 

Ft.  in. 

5 lOi 

i 

Ft . in . 
6 2 

i 

4 

8 

0 3 

6 1(^ 
6 2 

5 1(^ 

♦Not  included  in  sample. 


LYCOMING  COUNTY 

RALSTON.  RED  RUN  MINE 

Anaylses  75520  to  75522  (p.  101).  A mine  2 miles  west  of  Ralston  on  the 
P.  R.  R.  Lower  Kittanning  coal.  Roof,  sandstone ; floor,  shale.  Cover  at 
point  of  sampling,  25  to  60  feet.  Sampled  at  two  points  by  E.  G.  Hill  on 
August  6,  1920. 
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Sections  of  coal  bed  in  Red  Run  mine 


Section 

A 

75520 

13 

75521 

Ft.  in. 

2 4 

Ft.  in 

1 0 

4 

1 0 

2 4 

2 0 

Thickness  of  bed  . 

Thickness  of  sample _ _ — 

2 4 

2 4 

♦Not  included  in  sample. 

At  the  time  of  sampling  the  daily  output  was  50  tons. 


McKEAN  COUNTY 
CLERMONT.  CLERMONT  MINE 

Analyses  34982  to  34985  (p.  101).  A mine  at  Clermont  on  the  P.  S.  & N. 
and  P.  R.  R.  Roof,  sandstone ; floor,  clay.  Cover  at  point  of  sampling,  60  to 
70  feet.  Sampled  at  three  points  by  E.  G.  Hill  on  July  21,  1920. 

Sections  of  coal  bed  in  Cles'mont  mine 


Section  

Laboratory  No. 


.A 

34983 


B 

34983 


O 

34984 


Ft.  in. 
2 6 


■Goal  - 

Bone*  

Coal 

Thickness  of  bed 3 6 

Thickness  of  sample  1 2 6 


Ft.  in. 

1 3 
7 
3 

2 1 
1 e 


Ft.  111. 
1 11 


1 11 
1 11 


♦Not  included  in  sample. 

At  time  of  sampling  the  daily  output  was  2 tons. 


CLERMONT.  COAL  BLOSSOM  MINE 

Analyses  34992  to  34994  (p.  101).  A mine  1 mile  south  of  Clermont  on  the 
P.  S.  & N.  and  P.  R.  R.  Roof  and  floor,  shale.  Sampled  at  two  points  on  the 
outcrop  by  E.  G.  Hill  on  July  20,  1920.  The  section  was  the  same  at  both 
places.  ‘■'S' 

Section  of  coal  bed  in  Coal  Blossom  mine 


Laboratory  Nos. 


34992 
and 

34993 


Coal  

Bone* 

Coal  

Thickness  of  bed 
Thickness  of  sample 


Ft.  in. 

8 
1 

1 9 

2 fi 

2 5 


♦Not  included  in  sample. 
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MERCER  COUNTY 

DRAKE.  NO.  5 SHARON  MINE 

Analyses  34S07  to  34809  (p.  102).  A mine  of  Sharon  Coal  and  Limestone 
Co.  at  Drake  on  the  P.  R.  R.  Brookville  coal.  Roof,  shale ; floor,  fireclay. 
Cover  at  point  of  sampling,  160  feet.  Sampled  at  two  points  by  B.  G.  Hill 
on  June  24,  1920. 

Section.^  of  coal  ied  in  No.  5 Sharon  mine 


Section  _ _ _ _ ..  

A 

34807 

B 

34808 

Laboratory  No _ . 

Ft.  in. 

i 

3j 

1 

3 1 

3 m 

3 4J 

Ft.  in. 
8* 
i 

3 4J 

Coal  _ _ . . _ 

Bone* --  _ --  __  . 

Tb’cVnpp.^;  of  bed  

4 

5 4i 

Thickness  of  sample  — — . - 

**  ' " 

♦Not  ineliided  in  sample. 

At  the  time  of  sampling  the  daily  output  was  400  tons. 


GROVE  CITY.  DIAMOND  NO.  3 MINE 

Analyses  34816  to  34818  (p.  102).  A mine  2 miles  east  of  Grove  City  on 
the  P.  & L.  E.  R.  R.  Brookville  coal.  Roof,  sandstone ; floor,  fireclay.  Cover 
at  point  of  sampling,  65  feet.  Sampled  at  two  points  by  E.  G.  Hill  on  June 
29,  1920. 

Sections  of  coal  hed  in  Diamond  No.  3 mine 


Section  _ - 

A 

B 

34816 

34817 

Coal  __  _ - 

Ft.  in. 

1 4 

Ft . in . 
1 4 

2 

2 

2 7 

2 11 

4 5 

4 1 

Thickness  of  sample  _ ..  

3 11 

4 3 

♦Not  included  in  sample. 

At  the  time  of  sampling  the  daily  output  was  200  tons. 

Analysis  80590  (p.  102).  The  Diamond  No.  3 mine  was  sampled  by  Chas.  R. 
Pettke  of  the  Carnegie  Institute  of  Technology,  Pittsburgh,  Pa.,  on  July  21,  1921. 

Section  of  coal  hed  in  Diamond  No.  3 mine 


Laboratory  No. 


80590 


Coal  . 
Bone* 
Coal  . 


Sulphur  band*  

•Coal  

Sulphur  lens* 

Coal  

Tfriiekness  of  bed 
Thickness  of  sample 


Ft 

1 

1 


1 

4 

4 


in. 

4t 

1 

n 

1 

2 

l 

5 

3S 

1 


♦Not  included  in  sample. 

Coal  is  undercut  by  hand.  At  the  time  of  sampling  the  daily  output  was  285 

tons. 
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OAKES  STATION.  PENNSY  MINE 

Analyses  34804  to  34806  (p.  102).  A mine  at  Oakes  Station.  1 mile  fnjm 
Leesburg,  on  the  P.  R.  R.  Brookville  coal.  Roof.  S inches  of  draw-slate,  above 
is  shale ; floor,  fireclay.  Cover  at  point  of  sampling,  SO  feet.  Sampled  at  two 
points  by  E.  G.  Hill  on  .Tune  22,  1920. 


Sections  of  coal  led  in  Pennsy  mine 


Section  ...  --  .-  --  ...  . 

Laboratory  M’o.  . ... 

.V 

34S04 

B 

34S0.7 

Ft.  in. 

8 

3 

2 ft* 

3 

3 

Ft.  in. 

9 

* n 

2 8 

3 tt>. 

3 5 

*>101  included  in  sample. 

At  the  time  of  sampling  the  daily  output  was  200  tons. 

PARDOE.  PARDOE  MINE 

.Analyses  34813  to  34816  (p.  102).  A mine  1 mile  south  of  Pardoe,  on  the 
B.  & L.  E.  R.  R.  Brookville  coal.  Roof  and  floor,  slate.  Cover  at  point  of 
sampling,  40  feet.  Sampled  at  two  points  by  E.  G.  Hill  on  June  26,  1920. 

Sections  of  coal  led  in  Pardoe  mine 

.V 

34S13 

B 

34SU 

Top  coal  . . . ..  . . 

Ft.  in. 

Ft.  in 

6 

1 2 

X 

X 

1 4 

u 

1 6 

4 101 

4 2" 

Coal - - - - _ 

1 s 

1 

Coal  - . . ..  . .. 

1 6 

2 

X 5 

4 10 

4 7 

Thickness  of  bed  _ .1 . . . 

Thickness  of  sample  ....  . ...  . . 

*Not  included  in  sample. 

At  the  time  of  sampling  the  daily  output  was  80  tons. 


STONEBORO.  NO.  7 MERCER  IMINE 
Analyses  34810  to  34812  (p.  103).  A mine  of  Mercer  Coal  and  Iron  Co., 
on  the  P.  R.  R.  and  N.  Y.  C.  R.  R.  Brookville  coal.  Roof,  slate  : floor,  fireclay. 
Cover  at  point  of  sampling,  120  feet.  Sampled  at  two  points  by  E.  G.  Hill  on 
June  25,  1920. 

Sections  of  coal  led  in  No.  7'  Mercer  mine 


Section  

Laboratory  Mo. 


Coal  

Bona  

Coal  

Bone*  

Coal  

Bone*  

Thickness  of  bed 

Thickness  ol  sample 


.V 

34S10 

B 

34S11 

Ft.  in. 

Ft.  in. 

2 2 

1 5 

1 

1 

1 5 

1 4 

n 

2 

1 10 

1 5 

7 i 
5t  i 


2?i 


*Not  included  in  sample. 

At  the  time  of  sampling  the  daily  output  was  700  tons. 
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SOMERSET  COUNTY 

BERLIN.  SEIBERT  & BRANDT  MINE 

Analysis  86838  (p.  104).  A drift  mine  IV2  miles  southwest  of  Berlin,  on  the 
B.  & O.  R.  R.  Sewickley  (Pine  Hill  No.  1)  coal.  Roof,  good  shale  and  sand- 
stone ; floor,  smooth  fireclay.  Cover  at  point  of  sampling,  50  feet.  Sampled  by 
J.  D.  Sisler  on  August  19,  1922. 


Section  of  coal  bed  in  Seibert  <.G  Brandt  mine 


Laboratory  No. 


86838 


Coal  

Bone*  

Coal  

Shale*  

•Coal  

Thickness  ot  bed 

Thickness  of  sample 


Ft.  in. 

1 8 

2 

2 0 

1 
4 

4 3 

4 0 


*Not  included  in  sample. 


Coal  is  undercut  by  hand.  At  the  time  of  sampling  the  daily  output  was 
50  tons,.  90  per  cent  from  advance  workings.  All  coal  is  run-of-mine.  The 
output  in  1921  was  1,000  tons.  In  1922  the  life  of  mine  was  estimated  to  be 
10  years. 


CASSELMAN.  MARINE  SMOKELESS  MINE 

Analyses  81232  to  81235  (p.  105).  Marine  Smokeless  Coal  Co’s,  drift  mine 
1900  feet  above  sea  level,  at  Casselman,  on  the  Western  Maryland  R.  R.  Upper 
Kittanning  coal.  Level.  Roof,  fireclay;  floor,  hard  slate.  Sampled  at  three  points 
on  August  25,  1921  by  L.  D.  Woodworth. 


Sections  of  coal  bed  in  Marine  Smokeless  mine 


A 

B 

0 

81232 

81233 

81234 

Ft.  in. 
11 

Ft . in . 

1 

Ft.  In. 

1 

9 

i 

1 3 

1 

1 3 

3 2 

li 

2 

li 

9i 

4 1 

Hi 

4 2 

3 10 

Thickness  of  sample  

2 m 

3 1 

3 2 

*Not  included  in  sample. 


Coal  is  undercut  by  machine,  and  permissible  explosives  are  used.  At  the  time 
of  sampling  the  daily  output  was  160  tons,  80  per  cent  from  advance  work- 
ings ; 90  per  cent  of  coal  is  run-of-mine.  Coal  is  picked  on  car.  In  1921  the 
life  of  mine  was  estimated  to  be  15  years.  The  output  in  1920  was  55,000  tons. 
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ELK  LICK.  CHAPMAN  NO.  3 MINE 

Analyses  80785  to  80787  (p.  105).  Boynton  Coal  Co’s,  drift  mine  2170  feet 
above  sea  level,  at  Elk  Lick,  on  the  B.  & O.  R.  R.  Pittsburgh  coal.  Level. 
Roof,  bone ; floor,  hard  slate.  Sampled  at  t'wo  points  on  August  2,  1921  by 
L.  D.  Woodworth. 


Sections  of  coal  hed  in  Chapman  No.  3 mine 


Section  

Laboratory  No.  ..  

A 

80785 

B 

8078G 

Ft.  in. 

a 11 

1 ^ 
i 

11 

i 

Ft.  in. 

2 6 

U 

1 8 

1 

1 U 

1 

1 11 

1 9 

i 
n 

7 

7 3 

Thickness  of  bed  

7 55 

7 31 

•■Not  included  in  sample. 


Coal  is  undercut  by  hand,  and  shot  down  with  black  powder.  At  the  time  of 
sampling  the  daily  output  was  150  tons,  all  run-of-mine.  Coal  is  picked  on  car. 
In  1921  the  life  of  mine  was  estimated  to  be  1 year. 


GARRETT.  GARRETT  SLOPE  MINE 

Analyses  80885  to  80887  (p.  106).  A slope  mine  1960  feet  above  sea  level, 
IV2  miles  north  of  Garrett,  on  the  B.  & O.  R.  R.  Tapper  Kittanning  coal.  Dip, 
10  degrees ; strike,  northeast.  Roof,  sandstone ; floor,  bone.  Sampled  at  three 
points  on  August  9,  1921  by  L.  D.  Woodworth. 


Sections  of  coal  hed  in  Garrett  Slope  mine 


A 

80885 

B 

80S8G 

C 

80887 

Ft.  in. 

1 1 

Ft.  in. 

1 6 

\ 

Ft.  In. 
9 

1 

8 

* n 

1 41 

i 

i 

a 

* 2 

11 

* J 

i 

1 Hi 
.3  n 

3 8 

1 41 

3 11 

.3  11 

1 3J 

4 1 
.3  lOi 

1 

*N'ot  included  in  sample. 


Coal  is  undercut  by  machine,  and  dynamite  is  used.  At  the  time  of  sampling 
the  daily  output  of  the  mine  w'as  400  tons,  all  run-of-mine  from  advance  work- 
ings. Coal  is  picked  on  ear.  Tlie  output  in  1920  was  76,542  tons.  In  1921  the 
life  of  mine  was  estimated  to  be  40  years. 
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GARRETT.  McALLEN  MINE 

Analyses  80882  to  80884  (p.  106).  A drift  mine  1960  feet  above  sea  level, 
IVe  miles  north  of  Garrett,  on  B.  & O.  R.  R.  Lower  Freeport  coal.  Roof,  slate; 
floor,  bard  slate.  Sampled  at  two  points  on  August  10,  1921  by  L.  D.  Wood- 
worth. 


Sections  of  coal  bed  in  McAllen  mine 


Section  

A 

80882 

B 

80883 

Laboratory  No.  _ _ 

Ft.  in. 

8 

1 

Ft.  in. 
1 1 

Mother  coal  

i 

5 

Coal  

11 

1 

Bone*  __  - 

Bony  coal - 

1 

% 

6 

6 

2 8 

2 0 

Bony  coal*  _ - 

Thickness  of  be(i 

2 3J 

2 3J 

Thickness  of  sample - - 

♦Not  included  in  sample. 


The  mine  is  operated  on  the  butt-entry  system.  Coal  is  undercut  by  machine, 
and  shot  down  with  black  powder.  At  the  time  of  sampling  the  daily  output  was 
100  tons,  and  run-of-mine  from  advance  workings.  In  1921  the  life  of  mine  was 
estimated  to  be  15  years. 


GARRETT.  NO.  2 ATLANTIC  MINE 

Analyses  80995  to  80998  (p.  106).  A drift  mine  2360  feet  above  sea  level, 
5 miles  northwest  of  Garrett,  on  the  B.  & O.  R.  R.  Brookville  coal.  Level. 
Roof,  sandstone;  floor,  fireclay,  bony  coal  (varies).  Cover  at  point  of  sampling, 
18  to  50  feet.  Sampled  at  three  points  on  August  17,  1921  by  L.  D.  Woodworth. 


Sections  of  coal  bed  in  No.  2 Atlantic  mine 

A 

80S% 

B 

809S6 

•O 

80997 

Ft.  in. 

6 

1 

Ft.  in. 
11 

1 

Ft.  in. 
8 

i 

5 

5 

* i 

1 m 

i 

1 

1 8 

3 

9 

2 

9‘1 

2 10 

1 3i 

2 8| 

2 7 

2 10 

2 9 

♦Not  included  in  sample. 

Coal  is  undercut  by  hand ; black  blasting  powder  is  used.  At  the  time  of 
sampling,  the  daily  output  was  350  tons,  all  run-of-mine  from  advance  workings. 
In  1921  the  life  of  mine  was  estimated  to  be  20  years. 
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LISTONBURG.  MILLER  MINE 

Analyses  81348  to  81351  (p.  108).  A drift  mine  1720  feet  above  sea  level, 
at  Listonburg,  on  the  White  Creek  Branch  of  the  B.  & O.  R.  R.  Upper  Kittanning 
coal.  Slight  dip  to  west.  Roof,  white  shale ; floor,  hard  bony.  Sampled  at 
three  i)oints  by  L.  D.  Woodworth  on  August  30,  1021. 


Sections  of  coal  hed  in  Miller  mine 


Section  - - — - 

8i:i4S 

B 

S1349 

€. 

S1..50 

Coal  - - 

Ft.  in. 

6 

Ft.  in. 

4 

Ft.  in. 

4 

1?. 

2 5 

1 

0 

5 

1 

1/16 

8 

1 los 

1,16 
1 -21 

2 9 

3 3 

3 10^ 

2 9 

3 IJ 

2 8 

*Not  included  in  sample. 


Coal  is  undercut  by  machine,  and  shot  down  with  Monobel  and  other  per- 
missible explosives.  xVll  coal  is  run-of-mine  and  is  picked  on  car.  At  the  time 
of  sampling  the  daily  output  of  the  mine  was  210  tons,  90  per  cent  from  advance 
workings. 


MARKLETON.  SNYDER  MINE 

Analyses  81229  to  81231  (p.  109).  M.  A.  Snyder  Coal  Co’s,  drift  mine  14  mile 
east  of  Markleton,  on  the  W.  M.  R.  It.  Lower  Kittanniug  coal ; level.  Roof, 
slate ; floor,  hard  fireclay.  Sampled  at  two  points  by  L.  D.  Woodworth  on 
August  26,  1921. 


Sections  of  coal  bed  in  Snyder  mine 


Section  

Laboratory  No. 


Coal  

Mother  coal  

Bone*  

Coal  

Mother  coal  and  clay 

Coal  

Thickness  of  bed  

Thickness  of  sample  .. 


A 

B 

81229 

81230 

Ft.  in. 

Ft.  in 

7 

4 

2 

1 

5 

6 

i 

11] 

1 1 

2 2 

2 1 

2 0 

1 11) 

♦Not  included  in  sample. 


Coal  is  undercut  by  hand,  and  shot  down  with  black  powder.  Coal  is  95  per 
cent  run-of-mine,  and  is  picked  on  ear.  At  the  time  of  sampling  the  daily  out- 
put was  50  tons,  aU  from  advance  workings.  The  output  in  1920  was  7,000  tons. 
In  1921  the  life  of  mine  was  estimated  to  be  15  years. 
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MEYERSDALE.  STOTLER  MINE 

Analysis  8GS32  (p.  109).  A drift  mine  at  Meyersdale,  on  the  W.  M.  R.  R. 
Little  Pittsburgh  coal.  Roof,  sandstone  (fractured)  ; floor,  fireclay  (soft,  smooth). 
Cover  at  point  of  sampling,  100  feet.  Sampled  on  August  27,  1922  by  J.  D. 
Sisler. 


Section  of  coal  hed  in  Stotler  mine 


laboratory  No _ 

86832 

Bony  coal* 

Pt.  in. 
8 

2 10 

2 

Thickness  of  bed  _ 

3 8 

Thickness  of  sample  

2 10 

•■Not  included  in  sample. 


Coal  is  undercut  by  hand  and  picked  on  ear.  At  the  time  of  sampling  the 
daily  output  was  50  tons,  all  run-of-mine  from  advance  workings.  In  1922  the 
life  of  mine  was  estimated  to  be  20  years. 

MEYERSDALE.  STOTLER  MINE 

Analyses  80999  to  81001  (p.  109).  E.  Stotler  & Son  Co’s,  drift  mine  2200 
feet  above  sea  level,  % mile  northwest  of  Meyersdale,  on  the  B.  & O.  R.  R. 
Pittsburgh  coal  (lower  bench).  Level.  Roof  and  floor,  slate.  Sampled  at  two 
points  by  L.  D.  Woodworth. 

Sections  of  coal  bed  in  Stotler  mine 


Section  . 

A 

80999 

B 

81000 

Ft.  in. 

74 

4 

1 34 

1 

Ft.  in. 
74 
i 

1 

i 

a 

2 

11 

2 

2 

i 

4 

i 

5 

3 0 

2 7 

8i 

3 1| 

2 94 

♦Not  included  in  sample. 


Coal  is  undercut  by  hand ; and  s'hot  down  with  black  powder.  At  the  time 
of  sampling  the  daily  output  was  250  tons,  all  run-of-mine  from  advance  work- 
ings. Coal  is  picked  on  car.  In  1921  the  life  of  mine  was  estimated  to  be 
4 years. 
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METER  SD ALE.  STOTLER  MINE 

Analyses  81006  to  8100S  (p.  109).  E.  Stotler  & Son  Go’s,  drift  mine  2260 
feet  above  sea  level,  14  mile  nortliwcst  of  iMeyersdale,  on  the  B.  & O.  R.  R. 
Redstone  coal.  Level.  Roof,  slate ; floor,  hard  slate.  Sampled  at  two  points  on 
August  16,  1921  by  L.  D.  Woodworth. 

Sections  of  coal  hed  in  Stotler  mine 


Section  _ 

A 

Laboratory  No.  _ 

81CO6 

Ft.  In. 

1 2 

Bone*  . - 

2 

Coal  . _ 

1 S 

Bone*  - _ - 

Coal  --  

Coal  . - - 

Thickness  of  bed 

3 0 

Thickness  of  sample  

2 10 

B 

sioor 


Ft.  in. 

1 4 

1 
3 

1 

3‘ 

i 

1 4J 

3 4 

3 21 


♦Not  included  in  sample. 

Coal  is  undercut  by  hand,  and  shot  down  with  black  powder.  At  tlie  time  of 
sampling  the  daily  output  was  200  tons,  all  run-of-miiie  from  advance  workings. 
Coal  is  picked  on  car.  In  1921  the  life  of  mine  was  estimated  to  be  3 years. 


MEYERSDALE.  ENGLE  MINE 

Analysis  86837  (p.  110).  A drift  mine  2290  feet  above  sea  level,  IV2  miles 

southeast  of  Meyersdale.  Upper  Freeport  coal.  Dip,  10  per  cent ; strike,  S. 

30°  E.  Thickness  of  bed,  coal,  and  sample,  32  inches.  Roof,  fair  shale ; floor, 
hard  fireclay.  Cover  at  point  of  sampling,  150  feet.  Sampled  at  one  point  on 
August  20,  1922  by  J.  D.  Sisler. 

Coal  is  undercut  by  hand,  all  run-of-mine  from  advance  workings.  At  the  time 
of  sampling  the  daily  output  was  20  tons.  Output  in  1921  was  500  tons.  In 
1922  the  life  of  mine  was  estimated  to  be  20  years. 

MEYERSDALE.  NO.  101  CONSOLIDATION  JUNE 

Analyses  80852  to  80851  (p.  110).  A drift  mine  2170  feet  above  sea  level, 

2%  miles  southwest  of  Meyersdale,  on  the  B.  & O.  R.  R.  Pittsburgh  coal. 

Slight  dip.  Roof,  sandstone ; floor,  hard,  bony  coal.  Sampled  at  two  points  by 
L.  D.  Woodworth  on  August  8,  1921. 


Sections  of  coal  hed  in  No.  lOJf  Consolidation  mine 


Section  

A 

S0K2 

B 

80853 

Baboratory  No 

Ft.  in. 

4 

1 3 

Ft.  in. 
5 

Bony  coal*  ; 

1 

3 

8 

1 

Bony  coal*  

1 8 

1 n 

2 4 

5 11 

4 ‘2>. 

Coal ...  

2 0 

2 

1 4 

5 10 

4 4 

Thickness  of  bed  - . ... . 

Thickness  of  sample  . 

•Not  included  in  sample. 
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Coal  is  undercut  by  hand,  and  shot  down  with  black  powder.  At  the  time 
of  sampling  the  daily  output,  all  pillar  coal,  was  100  tons,  all  being  run-of-mine. 
Coal  is  picked  on  car.  In  1921  the  life  of  mine  was  estimated  to  be  one  year. 

MEYERSDALE.  No.  105  CONSOLIDATION  MINE 

Analyses  80855  to  80859  (p.  110).  A drift  mine  2170  feet  above  sea  level, 
2i  miles  southwest  of  Meyersdale,  on  the  B.  & O.  R.  R.  Redstone  coal.  Slight 
dip ; strike,  northeast.  Roof,  sandstone ; floor,  soft  fireclay.  Sampled  at  four 
points  by  L.  D.  Woodworth  on  August  1,  1921. 


Sections  of  coal  ted  in  No.  105  Consolidation  mine. 


A 

S0855 

B 

80856 

C 

80857 

D 

80858 

Coal _ ---  - — _ - 

Ft.  in. 

1 

Ft.  in. 

2 0 
* 1 

Ft.  in. 

a 0 

Ft.  in. 

1 10 
* 1 

Slate  - 

* 2 

8 

I— 1 

2 h 

1 54 

* 1 

6 

* i 

1 ^ 

4 n 

4 4i 

i 

1 

i 

Hi 

4 5k 

4 44 

2 3 

* 3. 

li 

4 54 

4 24 

4 64 

4 54 

♦Not  included  in  sample. 


Coal  is  undercut  by  hand,  and  shot  down  with  black  powder.  At  the  time 
of  sampling  the  daily  output  was  400  tons,  all  run-of-mine  from  advance  work- 
ings. Coal  is  picked  on  car.  In  1921  the  life  of  mine  was  estimated  to  be  5 
years. 

MEYERSDALE.  BLACK  MINE 

Analyses  81075  to  81077  (p.  111).  A drift  mine  of  Black  Coal  Co.  3 miles  north- 
west of  Meyersdale,  on  W.  M.  R.  R.  Upper  Freeport  coal.  Dip,  10  degrees ; strike, 
northwest.  Roof,  slate ; floor,  hard  fireclay.  Sampled  at  two  points  on  August 
19,  1921  by  L.  D.  Woodworth. 

Sections  of  coal  ted  in  Black  mine 


A 

B 

81075 

81076 

Coal  - — 

rt.  in. 
10 

Ft.  in. 

9 

1 

i 

10 

4 

1 51 

m 

' 2 7 

3 4 

2 4 

2 6| 

♦Not  included  in  sampie. 

Coal  is  undercut  by  hand  and  shot  down  with  black  powder. 

At  the 

time  of 

sampling  the  daily  output  was  100  tons,  all  run-of-mine,  and  from  advance  work- 
ings. Coal  is  picked  on  car.  In  1921  the  life  of  mine  was  estimated  to  be  15 


years. 


231 


MEYEKSDALE.  TIKE  WAGON  MINE 

Analysis  S6S33  (p.  111).  A drift  mine  2220  feet  above  sea  level,  3 miles  south 
of  Meyersclale.  Upper  Freeport  coal.  I>ip.  14  degrees ; strike,  S.  4°  E.  Hoof, 
soft  shale ; floor,  hard,  smooth  fireclay.  Cover  at  point  of  sampling,  75  feet. 
Sampled  at  one  point  on  August  26,  1922  by  J.  L>.  Sisler. 

Section  of  coal  hcd  in  Pike  mine 


8(3S3:l 

Coal  - - - . _ - - - _ 

Ft.  in. 

3 0 

1>, 

Bone*  - . . _ _ 

Coal ______  - _ _ 

6** 

Thickness  of  bed  ...  ___  ..  . 

3 7^. 

Thickness  of  sample  . . _ _ _ 

3 (j 

*Not  included  in  sample. 


Coal  is  undercut  by  hand,  and  is  picked  on  car.  At  the  time  of  sampling  the 
daily  output  was  20  tons,  all  run-of-mine  from  advance  workings.  Output  in 
1921  was  500  tons.  In  1922  the  life  of  mine  was  estimated  to  be  25  years. 


MEYEKSDALE.  NO.  3 MEYEKSDALE  MINE 

Analyses  81002  to  81004  (p.  111).  Meyersdale  Fuel  Co’s,  drift  mine  6 miles 
south  of  Meyersdale,  on  B.  & O.  K.  K.  Kedstone  coal.  Level.  Koof,  clay  and 
coal ; floor,  hard  rock.  Sampled  at  two  points  on  August  15,  1921  by  L.  D. 
Woodworth. 


Sections  of  coal  hed  in  No.  3 Hleyersdale  mine 


Section  

Laboratory  Ko. 


A B 

Slot  2 ; SIC 03 


Ft.  in. 


Coal  2 

Sulphur  : J 

Bone  

Coal  1 

Bony  coal*  l" 

Sulphur  

Coal  2 7^ 

Thickness  of  bed  4 o 

Thickness  of  sample  3 n 


Ft.  in. 

1 U 


3 si 

3 Si 


•■Not  included  in  sample. 

Coal  is  undercut  by  hand,  and  shot  down  with  black  powder.  At  the  time  of 
sampling  the  daily  output  was  200  tons,  75  per  cent  from  advance  workings. 
All  coal  is  run-of-mine  and  is  picked  on  cars.  The  life  of  mine  in  1921  was 
estimated  to  he  eight  years. 


MEYEKSDALE.  NO.  3 MEYEKSDALE  MINE 

Analysis  81005  (p.  111).  Meyersdale  Fuel  Co's,  drift  mine  6 miles  south  of 
Meyersdale,  on  the  B.  & O.  K,  K.  Pittsburgh  coal.  Level.  Roof,  bone  and  slate  ; 
floor,  hard  slate.  Sampled  at  this  point  on  August  15,  1921  by  L.  D.  Woodworth. 
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Section  of  coal  ted  in  No.  3 Meyersdule  mine 


Laboratory  No. 


8*005 


Coai  

Bone*  

Coal  

Bone  

Coal  

Bone  

Coal  - 

Thickness  of  bed  — 
Thickness  or  suiijple 


Ft. 

2 


1 


in. 

1 

1 

li 

i 

li 


2 

5 

5 


24 

74 


*Not  included  in  sample. 


Coal  is  undercut  by  hand ; black  blasting  powder  is  used.  At  the  time  of 
sampling  the  daily  output  was  50  tons,  20  per  cent  from  advance  workings.  All 
coal  is  run-of-miue,  and  is  picked  on  car.  In  1921  the  life  of  mine  was  estimated 
to  be  8 years. 


ROCKWOOD.  NO.  10  QUEMAHONING  MINE 

Analyses  81150  to  81153  (p.  112).  A drift  mine  2020  feet  above  sea  level, 
J mile  west  of  Rockwood,  on  the  W.  M.  R.  R.  Upper  Freeport  coal.  Level. 
Roof,  slate ; floor,  hard  slate.  Cover  at  point  of  sampling,  100  feet.  Sampled  at 
three  points  on  August  22,  1921,  by  L.  D.  Woodworth. 


Sections  of  coal  bed  in  No.  10  Quemahoning  mine 


A 

81150 

B 

81151 

O 

81152 

Ft.  in. 

1 5 

4 

Ft.  in. 
ti 

% 

Ft.  in. 

2 

4 

1 7 

14 

4 

4 

1 

2 4 

2 24 

10 

2 

loi 

1 8 

1 

74 

. 

3 4 

3 2 

2 11 

2 94 

T^hiclrnPSHJ  oi  SMlTiple  

*Not  included  in  sample. 


Coal  is  undercut  by  machine ; Monobel  permissible  explosive  is  used.  At  time 
of  sampling  the  daily  output  was  200  tons,  50  per  cent  from  advance  workings ; 
95  per  cent  of  coal  is  run-of-mine.  In  1921  the  life  of  mine  was  estimated  to  be 
25  years. 

ROCKWOOD.  NO.  1 MacGREGOR  MINE 

Analyses  81154  to  81156  (p.  112).  A drift  mine  1950  feet  above  sea  level,  4 
miles  north  of  Rockwood  on  the  B.  & O.  R.  R.  Lower  Kittanniug  coal.  Level. 
Roof,  sandstone ; floor,  hard  fireclay.  Sampled  at  two  points  on  August  23,  1921 
by  L.  D.  Woodworth. 
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Sections  of  coal  hed  in  No.  1 MacGregor  mine 


A 

81154 

B 

81155 

Ft.  in. 

4 

i 

4 

i 

Si 

i 

6 

i 

8 

2 8 

2 7 

Ft.  in. 

8 

i 

1 3 

i 

10 

2 10 

2 9 

*Not  included  in  sample. 

Coal  is  undercut  by  hand,  and  permissible  explosives  are  used.  Coal  is  run-of- 
mine,  and  is  picked  on  car.  At  the  time  of  sampling  the  daily  output  was  100  tons, 
75  per  cent  from  advance  workings.  The  output  in  1920  was  70,000  tons.  In  1921 
the  life  of  mine  was  estimated  to  be  30  years. 


ROCKWOOD.  MURDOCK  MINE 


Analyses  81160  to  81162  (p.  113).  A drift  mine  2000  feet  above  sea  level,  6 
miles  north  of  Rockwood,  on  the  B.  & 0.  R.  R.  Lower  Kittanning  coal.  Level. 
Roof,  sandstone ; floor,  hard  slate.  Sampled  at  two  points  on  August  24,  1921  by 
L.  D.  Woodworth. 

Sections  of  coal  led  in  Murdock  mine 


Section  

Laboratory  jSO'. 


Coal  

Sulphur  

Slate  

Coal  

Slate  

Coal  

Sulphur*  

Coal  

Slate  

Coal  

Thickness  of  bed 
Thickness  of  sample 


A 

81160 


B 

81161 


Ft.  in. 
i 


i 

i 

5 

j, 

6~ 

i 

10 

7 

6 


Ft.  in. 
11 


2 lOi 
2 10^ 


*Not  included  in  sample. 

The  coal  is  undercut  by  hand;  black  blasting  powder  and  Monobol  explosive 
are  used.  At  the  time  of  sampling  the  daily  output  was  100  tons,  all  run-of- 
mine  from  advance  workings.  In  1921  the  life  of  mine  was  estimated  to  be  15 
years. 


SALISBURY.  COMPTON  MINE 

Analyses  86827  to  86830  (p.  113).  A drift  mine  2180  feet  above  sea  level,  2 
miles  northwest  of  Salisbury,  on  the  B.  & O.  R.  R.  Barton  coal.  Dip,  5 degrees ; 
strike,  S.  25°  W.  Roof,  soft  shale ; floor,  smooth  fireclay.  Cover  at  point  of 
sampling,  50  to  150  feet.  Sampled  at  three  points  on  August  25,  1922  by  J.  D. 
Sisler.  The  bed  where  samples  Nos.  86827,  86828,  and  86829  were  cut  measured 
respectively  2 feet  9 inches,  2 feet  6 inches,  and  2 feet  8 inches  of  clean  coal. 
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Coal  is  undercut  by  hand.  At  the  time  of  sampling  the  daily  output  was  20 
tons,  all  run-of-miue  from  advance  workings.  In  1922  the  life  of  mine  was  esti- 
mated to  be  50  years.  The  output  in  1921  was  1,000  tons. 


SALISBURY.  DAVIS  MINE 

Analysis  86834  (p.  113).  A drift  prospect  2300  feet  above  sea  level,  3 miles 
northwest  of  Salisbury.  Lower  Kittanning  coal.  Dip,  14  degrees ; strike,  S.  30°  W. 
Roof,  good  sandstone ; floor,  hard,  smooth  fireclay.  Cover  at  point  of  sampling, 
50  feet.  Sampled  by  J.  D.  Sisler  on  August  25,  1922. 

Section  of  coal  ied  in  Davis  mine 


Laboratory  No.  

Coal,  fc'olt,  bony*  __ 

Coal,  hard 

Lone*  

Coal  

Bone*  

Coal  

Bone*  

Coal  

Tliickness  of  bed 

Thickness  of  sample 


86^ 


Ft.  in. 


♦Not  included  in  sample. 

This  mine  is  operated  on  the  longwall  system,  and  coal  is  undercut  by  hand. 


SALISBURY.  OPAL  MINE 

Analysis  86835  (p.  113).  A drift  prospect  2680  feet  above  sea  level,  3 miles 
northwest  of  Salisbury.  Lower  Bakerstown  coal.  Roof,  good  shale ; floor,  soft, 
tough  fireclay.  Cover  at  point  of  sampling,  75  feet.  Sampled  at  one  point  by 
J.  D.  Sisler  on  August  24,  1922. 


Section  of  coal  hed  in  Opal  mine 


Laboratory  No. 


86835 


Bony  coal*  

Coal  

Shale*  

Coal  

Thickness  of  bed 

Thickness  of  sample 


Ft.  in. 
8 

1 2 

2 

1 4 

3 4 

2 6 


*Not  included  in  sample. 


Coal  is  undercut  by  hand.  The  output  in  1921  was  50  tons.  All  coal  is 
run-of-mine,  from  advance  workings.  In  1922  the  life  of  mine  was  estimated  to 
be  50  years. 


STONY  CREEK.  COUNTRY  BANK 


Analysis  87002  (p.  113).  A prospect  opened  by  drift,  2 miles  northeast  of 
Stony  Creek.  Thickness  of  bed,  coal,  and  sample,  34  inches.  Roof,  sandstone ; 
floor,  shale.  (Sampled  at  one  point  by  J.  D.  Sisler  in  September,  1922. 


235 


SUMMIT  MILLS.  JOHNSON  MINE 

Analysis  86836  (p.  114).  A drift  mine  2560  feet  above  sea  Icwl,  2 miles 
northwest  of  Summit  Mills.  Upper  Freeport  coal.  Dip,  12  degrees;  strike,  S.  40° 
W.  Roof,  good  sandstone:  floor,  soft,  smooth  fireclay.  Cover  at  point  of  sampling, 
150  feet.  Sampled  by  J.  D.  Sisler  on  x4.ugust  20,  1922. 


Section  of  coal  hcd  in  Johnson  mine 


Laboratory  No. 


86S30 


Coal  

Bone  

Coal*  

Thieiness  of  bed  — 
Thickness  of  sample 


Ft. 

2 


3 

2 


in. 

4 

2 

8 

2 

6 


*Not  included  in  sample. 


Coal  is  undercut  by  hand.  All  coal  is  run-of-mine,  from  advance  workings.  Out- 
put in  1921  was  500  tons.  At  the  time  of  sampling  the  daily  output  was  5 tons. 
In  1922  the  life  of  mine  was  estimated  to  be  30  years. 


SUMMIT  MILLS.  HANDIVERK  MINE 

Analysis  86831  (p.  114).  A drift  prospect  2300  feet  above  sea  level,  3 miles 
northwest  of  Summit  Mills.  Lower  Freeport  coal.  Dip,  5 degrees  ; strike,  S.  20° 
W.  Roof,  good  sandstone ; floor,  soft,  tough  fireclay.  Cover  at  point  of  sampling, 
50  feet.  Sampled  at  one  point  by  J.  D.  Sisler  on  August  28,  1922. 


Section  from  Ilandiverk  mine 


86831 

Pt.  in. 

2 0 

2 4 

1 

2 

4 7 

2 0 

Coal  

Coal  - 

Thickness  of  sample  _ _ _ _ 

*Not  included  in  sample. 

Coal  is  undercut  by  hand,  and  is  all  run-of-mine  from  advance  workings.  At 
the  time  of  sampling  the  daily  output  was  10  tons.  In  1922  the  life  of  mine  was 
estimated  to  be  20  years. 


URSINA.  MILL  MINE 

Analyses  82582  to  82585  (p.  114).  A drift  mine  at  Ursina  on  the  Ursina  and 
North  Branch  R.  R.  Upper  Kittanning  coal.  Roof,  shale  ; floor,  fireclay.  Cover 
at  point  of  sampling,  200  to  300  feet  plus.  Sampled  at  three  points  by  E.  G.  Ilill 
on  October  29,  1921. 


L— 16 
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Sections  of  coal  hed  in  Mill  mine 


Section  - 

A 

82582 

B 

82583 

C 

82584 

T-nborfl.tf>ry  No.  ..  - 

Ft.  in. 

1 11 

3 

5 

2 i 

9 

2 

5 10 

3 1 

Ft.  in. 

1 10 

2J 

6 

1 7 

9 

Ft.  in. 

1 10 

4 

4 

1 10 

9 

Binder* - - — ’ 

Coal  ... 

Clay  parting  - 

Coal  - 

Thickness  of  bed  

.4  lOi 

3 1 

5 1 

2 11 

Thickness  of  sample 

*Not  included  in  sample. 

Coal  is  undercut  by  hand,  is  all  run-of-mine,  and  shot  down  with  black  powder. 
At  the  time  of  sampling  the  daily  output  was  50  tons.  In  1921  the  life  of  mine 
was  estimated  to  be  10  years. 

URSINA.  MILL  MINE 

Analysis  81352  (p.  114).  A drift  mine  1350  feet  above  sea  level,  i mile  east 
of  Ursina,  on  a branch  of  the  B.  & O.  R.  R.  Upper  Freeport  coal.  Level.  Roof, 
slate ; floor,  hard  slate.  The  bed  was  sampled  at  one  point  on  August  31,  1921  by 
L.  D.  Woodworth. 

Section  of  coal  led  in  Mill  mine 


81352 

Coal  - - — — — — 

'Ft.  in. 
2 4 

2 

Coal  

5 

2 11 

Thickness  of  sample  

2 9 

*Not  included  in  sample. 

Coal  is  undercut  by  hand,  shot  down  with  black  pow'der,  and  is  picked  on  cars. 
At  the  time  of  sampling  the  daily  output  was  80  tons,  all  run-of-mine  from 
advance  workings.  In  1921  the  life  of  mine  was  estimated  to  be  10  years. 


TIOGA  COUNTY 

ANTRIM.  MEREDITH  MINE 

Analyses  82052  to  82055  (p.  118).  A wagon  drift  mine  1610  feet  above  sea  level, 
1 mile  south  of  Antrim.  Cushing  coal.  Roof,  slate ; floor,  sandstone.  Cover  at 
point  of  sampling  30  feet.  Sampled  at  three  points  on  October  12,  1921  by 
L.  D.  Woodworth. 


Sections  of  coal  bed  in  Meredith  mine 


A 

82052 

B 

82053 

C 

82054 

T,ahnrat,ory  No.  . 

Ft.  in. 

1 6 

4 

Ft.  in. 

1 4 

Ft.  in. 

1 0 

i 

5 

4 

2 IJ 

1 !)i 

9 

Slate*  — 

2 7 

2 3 

1 0 

1 0 

Thickness  of  sample 

*Not  included  in  sample. 
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Coal  is  undercut  by  hand,  and  Shot  down  with  black  powder.  At  the  time  of 
sampling  the  daily  output  was  50  tons,  all  run-of-mine  and  from  advance  work- 
ings ; it  is  picked  on  car.  In  19111  the  life  of  mine  was  estimated  to  be  25  years. 
This  mine  was  opened  in  June  1921. 


AKNOT.  NO.  1 BLOSSBUKG  MINE 

Analyses  82251  to  82251  (p.  118).  A drift  mine  1617  feet  above  sea  level, 
at  Amot,  on  the  Erie  K.  R.  Rloss  (?)  coal.  Slight  dip  to  northeast.  Roof, 
slate ; floor,  hard  fireclay.  Sampled  at  three  points  on  October  19,  1921  by  L.  D. 
Woodworth. 


Sectiuns  of  coal  bed  in  No.  1 Blosnhurg  mine 


A 

82251 

B 

82252 

0 

S2z53 

Ft.  In. 

8 

8 

Ft.  in. 

7 

Ft.  in. 
11 

3 

4 

7 

1 2 

1 3 

2 

4 

8 

1 

lu 

11 

1 6 

Coal  — - - 

3 

1 

3 

i 

0 

5 

4 ^ 

2 3 

Coal - 

blat€*  

2 5 

1 7 

5 9 

3 3 

•Not  included  in  sample. 

Coal  is  shot  off  the  solid,  black  blasting  powder  being  used,  and  is  picked  on 
cars.  At  the  time  of  sampling  the  daily  output  was  180  tons,  75  per  cent  being 
from  advance  workings.  AH  coal  is  ruu-of-mine.  In  1921  the  life  of  mine  was 
estimated  to  be  10  years. 


MORRIS  RUN.  NO.  12  MORRIS  RUN  MINE 
Analyses  82228  to  82231  (p.  118).  A drift  mine  1700  feet  above  sea  level, 
at  Morris  Run,  Pa.,  on  the  N.  Y.  C.  and  Erie  railroads.  Bloss  coal.  Slight 
dip  to  southwest.  Roof,  slate ; floor,  fireclay.  Cover  at  point  of  sampling,  100 
feet.  Sampled  at  three  points  on  October  17,  1921  by  L.  D.  Woodworth. 


Sections  of  coal  bed  in  No.  12  Morris  Run  mine 


A 

B 

c 

82228 

82229 

82230 

Ft.  In. 

1 

Ft.  in. 

1 

Ft.  in. 

1 

2 5 

2 6 

2 6 

of  hpH  . .. 

2 6 

2 7 

2 7 

2 6 

2 e 

2 0 

•Not  included  in  sampie. 

Coal  is  undercut  by  hand  and  machine ; black  powder  and  dynamite  are  used: 
At  the  time  of  sampling  the  daily  output  was  250  tons,  all  being  run-of-mine, 
and  75  per  cent  from  advance  workings.  Coal  is  screened  with  21  to  4-inch 
screens,  and  is  picked  on  tables.  In  1921  the  life  of  mine  was  estimated  to  be 

10  years. 
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MORRIS  RUN.  NO.  13  MORRIS  RUN  MINE 

Analyses  82232  to  82234,  and  82240  (p.  119).  A drift  mine  at  Morris  Run,  on 
the  N.  Y.  C.  and  Erie  railroads.  Seymour  coal.  Local  dips.  Roof,  slate ; floor, 
hard  fireclay.  Sampled  at  three  points  on  October  15,  1921  by  L.  D.  Woodworth. 


Sectimis  of  coal  bed  in  Ao.  13  Morris  Run  mine 


Section  

A 

82232 

B 

82233 

C 

82231 

Laboratory  No . ... 

Coal  

Ft.  in. 

6 

i 

7 

3. 

4 

Ft.  in. 

Z 0 
* 1 

10 

Ft.  in. 

1 8 
* X 

2 
4 

Coal  _ - 

5 

1 5 

a 6i 

2 64 

Thickness  ol  bed  

2 11 

2 10 

21  5i 

2 0 

*Not  included  in  sample. 


Coal  is  undercut  by  hand,  and  is  run-of-mine,  picked  on  tables.  Screens  are 
used  (21  to  4 inch).  At  the  time  of  sampling  the  daily  output  was  250  tons,  all 
from  advance  workings.  The  output  in  1920  was  50,000  tons.  The  life  of  mine 
in  1921  was  estimated  to  be  15  years. 


MORRIS  RUN.  NO.  16  MORRIS  RUN  MINE 

■ Analyses  82224  to  82227  (p.  119).  A drift  mine  1726  feet  above  sea  level,  at 
Morris  Run,  on  the  N.  Y.  C.  and  Erie  railroads.  Morgan  coal.  Slight  dip  to 
southwest.  Roof,  sandstone ; floor,  fireclay.  Sampled  at  three  points  by  L.  D. 
Woodworth  on  October  17,  1921. 


Sections  of  coal  bed  in  No.  16  Morris  Run  mine 


A 

82221 

B 

82225 

Ft.  in. 

9 

2 3 

2 

Ft.  in. 

9 

3 2 

Coal*  " . » - 

3 2 

2 3 

3 11 

3 2 

0 

82226 


Ft.  in. 
8 

2 10 


1 

V 

4 

9 

3 

10 


*Not  included  in  sample. 


Coal  is  undercut  by  hand ; black  powder  and  dynamite  are  used.  From  2i  to 
4-inch  screens  are  used,  and  coal  is  picked  on  tables.  At  the  time  of  sampling 
the  daily  output  was  300  tons,  all  being  run-of-mine  from  advance  workings.  In 
1921  the  life  of  mine  was  estimated  to  be  10  years. 
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WASHINGTON  COUNTY 
ARDEN.  ARDEN  NO.  2 :\IINE 

Analysis  80529  (p.  119).  Moadow  Lands  Coal  Co's,  shaft  mine  ISO  feet  deep. 
1 mile  northwest  of  Arden  on  the  P.  R.  R.  Pittsburgh  eoal.  Nearly  horizontal. 
Roof,  sandy  shale;  'floor,  hard  shale.  Cover  at  point  of  sampling,  250  to  200 
feet.  Sampled  at  one  point  by  C.  R.  Fettke  on  July  14,  1921. 


Section  of  coal  hed  in  Arden  No.  2 mine 


Laboratory 


No. 


80529 


Ft.  in. 


Roof  coal* 

Draw-slate  (shale)*  — 

Coal  

Black  shale*  

Coal* 

Black  shale*  

Coal  

Coal  hig-h  in  sulphur* 

Thickness  of  bed  

Thickness  of  sample  . 


2 

4 

2 1(» 

i 

i 

2 3i 

4J 

6 3 

5 If 


*Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  shot  down  with  black  powder.  Ear  screens 
are  used.  At  the  time  of  sampling  the  daily  output  was  1.400  tons.  In  1921 
the  life  of  mine  was  estimated  to  be  5 years. 


BESGO.  CHAMPION  MINE 

Analyses  83850  to  83853  (p.  120).  A drift  mine  above  railroad  station  at 
Besco  on  the  P.  R.  R.  Pittsburgh  coal.  Roof,  slate ; floor,  fireclay.  Sampled 
at  three  points  by  L.  D.  Woodworth  on  January  18,  1922. 


Sections  of  coal  hed  in  Champion  mine 


Section  

Laboratory  No. 


Coal  

Slate*  

Coal  

Slate*  

Coal  

Thickness  of  bed 
Thickness  of  sample 


A 

B 

C 

83850 

83851 

83852 

Ft.  in. 

Ft.  in. 

Ft.  in. 

4 0 

3 41 

3 0 

1 

i 

i 

2 

3 

3 

i 

1 

2 4 

2 51. 

2 11 

6 f>f 

0 2 

0 3 

0 6 

6 1 

6 2 

*Not  included  in  sample. 


Coal  is  undercut  by  machine,  and  shot  down  with  black  powder.  Screens  (f  inch) 
are  used,  and  coal  is  picked  on  ears.  At  the  time  of  sampling  the  daily  output 
was  300  tons,  all  being  run-of-mine.  In  1922  the  life  of  mine  was  estimated  to 
be  5 years. 
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BESCO.  HUPP  COUNTRY  BANK 

Analysis  84427  (p.  120).  A drift  mine  175  feet  above  and  4 mile  north  of 
station  at  Besco.  This  coal  is  used  by  owner  for  domestic  purposes  only.  Waynes- 
burg  coal.  Roof,  sandstone ; floor,  soft  clay.  Sampled  at  one  point  by  L.  D. 
Woodworth  on  February  24,  1922. 


Section  of  coal  led  in  Htipp  mine 


Laboratory  No 

Coal  

Shale*  

Coal  

Clay*  

Bony  coal*  

Coal  

Coal  and  shale*  

Tbickness  of  bed 

Thickness  of  sample 


84427 


Ft. 


m. 

6 

2 

3 
1 
2 
6 
8 

4 
3 


*Not  included  in  sample. 


Coal  is  undercut  by  hand. 


• DENBO.  BAKER  MINE 

Analysis  84010  (p.  120).  A drift  mine  1 mile  north  of  Denbo.  Thickness  of  bed, 
coal,  and  sample,  18  inches.  Roof,  hard  clay ; floor,  clay.  Sampled  by  L.  D. 
Woodworth  on  February  1,  1922  at  20  feet  from  crop.  Coal  is  undercut  by  hand. 
All  coal  is  run-of-mine  from  advance  workings. 


DENBO.  ROPP  MINE 

Analysis  84009  (p.  120).  A drift  mine  14  miles  north  of  Denbo.  Waynesburg 
coal.  Roof  and  floor,  hard  clay.  Sampled  on  February  1,  1922,  by  L.  D. 
Woodworth. 

Section  of  coal  led  in  Ropp  mine 


Laboratory  No. 


84009 


Coal  

Clay*  

Coal 

CJay* 

Coal  

Thickness  of  bed  

Thickness  of  sample 


Ft.  in. 

1 4 
4 
6 
1 
7 

2 10 

2 5 


*Not  included  in  sample. 


Coal  is  undercut  by  hand. 


MILLSBORO.  AGNES  MINE 

Analyses  83966  to  83969  (p.  121).  A drift  mine  20  feet  below  Millsboro  station 
at  Millsboro  on  the  P.  R.  R.  Pittsburgh  coal.  Roof,  sandstone ; floor,  hard  clay. 
Sampled  at  three  points  by  L.  D.  Woodworth  on  January  26,  1922. 
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Sections  of  coal  bed  in  Af/nes  mine 


Section  

laboratory  No. 


A 

83966 


B 

83967 


O 

83963 


Ft.  In. 

Coal  3 10 

Slate*  j J 

Coal  1 2 8 

Slate*  1 

Coal  

Bottom  coal* i 

Thickness  of  bed  i 6 ^ 

Thickness  of  sample  6 6 


Ft.  in. 
3 lOJ 
i 

2 

I 

2 0 
5 

6 ei 
0 i 


Ft.  in. 


0 

5 

5 

11 


*Not  included  in  sample. 

Coal  is  undercut  by  machine,  and  shot  down  with  black  powder.  At  the  time  of 
sampling  the  daily  output  was  200  tons,  all  run-of-mine.  In  1922  the  life  of  mine 
was  estimated  to  be  11  years. 


WEST  BROWNSVILLE.  LILLEY  MINE 

Analyses  84019  to  84025  (p.  122).  A slope  mine  92  feet  deep,  level  with  station, 
I mile  north  of  West  Brownsville,  on  the  P.  R.  R.  Pittsburgh  coal.  Roof,  slate ; 
floor,  hard  clay.  Sampled  at  six  points  by  L.  D.  Woodworth  on  February  2,  1922. 


Sections  of  coal  bed  in  Lilletj  mine 


Section  

Laboratory  No.  

A 

84019 

B 

84020 

0 

84021 

D 

84022 

E 

84023 

F 

84024 

Ft.  in. 

4 10 

* i 

2 ^ 

Ft.  in. 

4 9i 

* i 

2 

* i 

1 % 

9 

7 7 

0 9 

Ft.  in. 

5 0 

i 

2 

i 

2 2 

Ft . in . 

6 4J 
i 

2 1 

Ft.  in. 

5 6i 
* i 

2 2i 

Ft.  in. 

5 6 

* i 

3 

* 1 

1 5 

10 

8 0 

7 1 

Slate  

Slate 

Coal  

Floor  coal*  

Thickness  of  bed  

Thickness  of  sample  

7 5 

7 ii 

7 4i 

7 4i 

7 51 

7 51 

7 

7 9 

•Not  included  in  sample. 


Coal  is  undercut  by  machine ; permissible  explosives  are  used.  At  the  time  of 
sampling  the  daily  output  was  2,000  tons,  90  per  cent  from  advance  workings.  All 
coal  is  run-of-mine.  From  J to  IJ  inch  screens  are  used.  In  1922  the  life  of  mine 
was  estimated  to  be  15  years. 


WEST  BROWNSVILLE.  VESTA  NO.  7 MINE 

Analyses  83961  to  83965  (p.  122).  A shaft  mine  99  feet  deep,  above  station  1 
mile  southwest  of  West  Brownsville,  on  the  P.  R.  R.  Pittsburgh  coal.  Roof, 
slate;  floor,  hard  clay.  Sampled  at  four  points  by  L.  D.  Woodworth  on  January 
25,  1922. 
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Sections  of  coal  led  in  Vesta  No.  7 mine 


Section  _ . _ _ 

A 

. . 839ei 

B 

83962) 

C 

83E63 

D 

. 83364 

Laboratory  No.  

Ft. 

in. 

Ft. 

in. 

Ft 

In. 

Ft 

. in. 

Roof  coal^  

9 

1 

0 

1 

0 

10 

4 

3 

4 

4 

4 

10 

Slate  - : 

* 

3- 

* 

i 

6 

2 

5 

3 

2 

* 

JL 

* 

4 

1 

7 

2 

o' 

2 

0 

6 

5 

5 

Thickness  Of  bed  ■ 

7 

n 

8. 

3-, 

s 

3 

8 

4 

Thickness  of  sample — 

6 

4i 

7 

3. 

4 

0 

9 

7 

0 

♦Not  included’  in  sample. 


Coal  is  undercut  by  machine ; permissible  explosives  are  used.  At  the  time  of 
sampling  the  daily  output  was  1,200  tons,  all  being  run-of-mine.  In  1922  the 
life  of  mine  was  estimated  to  be  2 years. 

WESTMORELAND  COUNTY 
ADAMSBURG.  ADAMSBURG  MINE 

Analyses  84158  to  84160  (p.  123).  A drift  mine  1120  feet  above  sea  level,  J mile 
west  of  Adamsburg  on  the  B.  & O.  R.  R.  Redstone  coal.  Dip,  slightly  northwest. 
Roof,  slate ; floor,  shale.  Cover  at  point  of  sampling,  200  feet.  The  bed  was  sampled 
at  two  points  by  E.  G.  Hill,  on  February  8,  1922.  Thickness  of  bed  and  sample 
84,158,  4 feet  11  inches ; and  of  sample  84,159,  4 feet  2 inches  of  clean  coal. 

Coal  is  undercut  by  machine ; permissible  explosives  are  used.  At  the  time  of 
sampling,  the  mine  had  just  been  opened.  In  1922  the  life  of  mine  was  estimated 
to  be  5 years. 

ALVERTON.  POX  COUNTRY  BANK 

Analysis  85353  (p.  123).  A drift  mine  1195  feet  above  sea  level,  1 mile  north  of 
Alverton,- ,on  the  P.  R.  R.  Sewickley  coal.  Dip,  southeast;  strike,  northeast. 
Thickness  of  coal  and  sample,  2 feet,  not  including  2 inches  of  bony  coal  on  top. 
Roof  and  floor,  shale.  Cover  at  point  of  sampling,  30  feet.  The  bed  was  sampled 
at  one  point  by  L.  D.  Woodworth  on  April  7,  1922. 

Coal  is  undercut  by  hand.  All  coal  is  run-of-mine,  from  advance  workings.  In 
1922  the  life  of  mine  was  estimated  to  be  10  years. 

APOLLO.  PAULTON  MINE 

Analyses  85664  to  85667  (p.  123).  A drift  mine  4 mile  west  of  Apollo,  on  the 
P.  R.  R.  Upper  Freeport  coal.  Dip,  northwest;  strike,  northeast.  Roof  and  floor, 
shale.  Sampled  at  three  points  by  L.  D.  Woodworth  on  May  6,  1922. 


Sections  of  coal  led  in  Paulton  mine 


A 

B 

C 

83664 

85865 

85668 

. T 

Ft.  in. 

2 0 

Ft.  in. 

2 

Ft.  in. 

3 2 

3. 

i 

4" 

1 o" 

3 1 

1 

i 

4 

6 

3 

4 

8 

5 

4 3S 

4 0 

4 21 

3 6" 

Thickness  of  sample  

3 11 

3 7 

♦Not  included  in  sample. 
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Ooal  is  undercut  by  machine ; permissible  explosives  are  used.  At  the  time  of 
sampling  the  daily  output  was  75  tons,  all  run-of-mine  from  advanced  workings. 
Coal  is  picked  on  cars.  In  1922  the  life  of  mine  was  estimated  to  be  50  years. 


BLAIRSVILLE.  NO.  1 PACKSADDLE  MINE 

Analyses  85403  to  85405  (p.  123).  A drift  mine  i mile  east  of  Blairsville,  on 
the  P.  R.  R.  Upper  Freeport  coal.  Dip,  northwest ; strike,  northeast.  Roof,  shale ; 
'floor,  fireclay.  Sampled  at  two  points  by  L.  D.  Woodworth  on  April  20,  1922. 


Sections  of  coal  bed  in  No.  1 Packsaddle  mine 


Section  

Laboratory 


jSo. 


A B 

85403  85404 


Ft.  in. 


Ft.  in. 


Co-al  and  sulphur’  . 

Coal  

Shale*  

Coat — - 

'i 'hickness  ot  bed  .. 
Thickness  of  sample 


2 

3 

a 


2 

0 

7 

il 

1 


2 


3 

3 


2 

0 

2 

OJ 


’Not  included  in  sample. 

Coal  is  undercut  by  hand,  and  shot  down  with  black  powder.  Coal  is  run-of-mine 
and  is  picked  on  cars.  At  the  time  of  sampling  the  daily  output  was  40  tons,  all 
from  advance  workings.  Output  in  1921  was  4,000  tons.  In  1922  the  life  of  mine 
was  estimated  to  be  15  years. 


BOLIVAR.  McFEELY  BRICK  “B”  MINE 

Analyses  85576  to  85578  (p.  123).  A slope  mine  same  elevation  as  Bolivar  station, 
i mile  east  of  Bolivar  on  the  main  line  of  the  P.  R.  R.  Lower  Kittanning  coal. 
Dip,  southeast ; strike,  northeast  and  southwest.  Thickness,  3 feet  5 inches  to  3 feet 
5 J inches.  Roof,  shale ; floor,  fireclay.  The  bed  was  sampled  at  two  points  on 
April  29,  1922  by  L.  D.  Woodworth. 


Sections  of  coal  bed  in  McFeehj  Brick  “B”  mine 


A 

85570 

83577 

Ft.  in. 

(i 

2 11 

Ft.  in. 

6 

1 0 

1 n' 
3 5i 

2 11 

3 5 

2 11 

’Not  included  in  sample. 

The  coal  is  undercut  by  hand  ; black  powder,  dynamite,  and  permissible  explosives 
are  used.  At  the  time  of  sampling  the  daily  output  was  25  tons,  all  run-of-mine 
from  advance  workings.  In  1922  the  life  of  mine  was  estimated  to  be  40  years. 
The  coal  is  mostly  consumed  by  brickworks. 
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BOLIVAR.  McFEELY  BRICK  “E”  MINE 

Analyses  85579  to  85581  (p.  123).  A drift  mine  192  feet  above  and  i mile  east 
of  Bolivar  on  main  line  of  P.  R.  R.  Upper  Freeport  coal.  Roof,  shale;  floor,  fire- 
clay. Sampled  at  two  points  by  L.  D.  Woodworth  on  April  29,  1922. 


Sections  of  coal  ted  in  McFeely  Brick  “E”  mine 


Section  __ 

A 

85579 

B 

85580 

Laboratory  No.  

Oofll  and  sulphur* 

Pt.  in. 

2 

1 6 

7 

11 

i 

Ft.  In. 

2 

1 6 

10 

3 3 

Coal  - 

Bony  streaked  coal*  

Coal  

■Rnny 

6 

6 

Coal  - 

1 1 

i 

1 5 

2 

6 

6 

5 51 

Coal  - 

Bony  coal* 

Oryflf 

6 8 

5 2 

'■Not  included  in  sample. 


Coal  is  undercut  by  hand ; black  powder  and  permissible  explosives  are  used. 
At  the  time  of  sampling  the  daily  output  was  25  tons,  all  run-of-mine.  In  1922  the 
life  of  mine  was  estimated  to  be  15  years.  The  coal  is  mostly  consumed  by  brick- 
works. 


DARLINGTON.  SHIREY  MINE 

Analyses  85347  to  85349  (p.  123).  A drift  mine  30  feet  above  water  level  at 
Darlington,  on  the  Ligonier  Valley  R.  R.  Coal  bed.  Lower  Freeport.  Dip,  south- 
east ; strike,  northeast.  Roof,  shale ; floor,  fireclay.  Sampled  at  two  points  by 
L.  D.  Woodworth  on  April  14,  1922. 


Sections  of  coal  bed  in  Shirey  mine 


A 

85317 

B 

86348 

Ft.  In. 

1 3 

1 

1 

Ft.  In. 

1 1 

4 

3 

2 2 

1 

2 

2 4 

4 21 

2 9 

3 10 

2 6 

*Not  included  In  sample. 

Coal  is  undercut  by  hand,  and  permissible  explosives  are  used.  At  the  time  of 

sampling  the  daily  output  was  40  tons,  all  being  run-of-mine  from  advance  work- 


ings. In  1922  the  life  of  mine  was  estimated  to  be  10  years. 


245 


DARLINGTON.  SEGAR  MINE 

Analyses  85350  to  85352  (p.  124).  A drift  mine  25  feet  above  water  level,  1 mile 
north  of  Darlington  on  the  Ligonier  Valley  R.  R.  Upper  Freeport  coal.  Dip, 
southeast ; strike,  northeast.  Roof,  sandstone ; floor,  fireclay.  Sampled  at  two 
points  on  April  14,  1922  by  L.  D.  Woodworth. 

Sections  of  coal  bed  in  Segar  mine 


A 

85350 

B 

85351 

Ft.  in. 

6 

5 

2 0 

4 

Ft.  in. 

6 

5 

7 

i 

9 

H 

1 2 

5 

9 

1 2 

6 i 

3 5 

Coal , 

4 11 

3 5 

*Not  included  in  sample. 

Coal  is  undercut  by  hand.  Mine  was  idle  at  time  of  sampling. 


DERRY.  DECCO  MINE 

Analyses  85344  to  85346  (p.  124).  A shaft  mine  142  feet  deep,  30  feet  above  and 
i mile  west  of  station  at  Derry,  on  the  P.  R.  R.  Upper  Freeport  coal.  Dip,  17 
degrees  northwest ; strike,  northeast.  Roof,  sandstone ; floor,  clay.  Sampled  at 
two  points  by  L.  D.  Woodworth  on  April  13,  1922. 

Sections  of  coal  bed  in  Decco  mine 


Section  _ __  - 

A 

15 

86344 

8.5345 

Coal  and  shale*  

Ft.  in. 

4 

Ft.  in. 

3 

Coal  - - 

2 2 

2 5 

Bony  streaked  coal*  

1 0 

1 7 

5 

Sulphur*  

x 

1 

Cofll 

lO" 

1 4 

Bony  coal* 

1 

X 

5 

5 3J 

5 

G 1 

Thickness  of  sample  . 

3 lO" 

4 2 

*Not  included  in  sample. 

Coal  is  undercut  by  hand ; permissible  explosives  are  used.  All  coal  is  mn- 
of-mine,  and  is  picked  on  cars.  At  the  time  of  sampling  the  daily  output  was 
60  tons,  all  from  advance  workings.  In  1922  the  life  of  mine  was  estimated  to  be 
8 years. 


DONOHOE.  SREANKO  CUSTOM  BANK 

Analyses  85335  to  85337  (p.  124).  A drift  mine  3 miles  northeast  of  Donohoe. 
Upper  Freeport  coal.  Dip,  northwest ; strike,  northeast.  Roof,  sandstone ; floor, 
shale.  Sampled  at  two  points  by  L.  D.  Woodworth  on  April  6,  1922. 


/ 
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Sections  of  coal  led  in  Sreanlco  mine 


Section  _ — _ 

A 

B 

Laboratory  No.  _ 

85335 

85336 

Ft.  in. 

Ft.  in. 

Coal  

1 91 

1 8 

1 

1 

4 

4 

Shale*  

1 

9- 

1 

Coal  — 

8 

3 

1 

Coal  » 

1 

3 

3 3i 

2 11 

3 2 

Thickness  of  sample  — 

2 11 

*Not  included  in  sample. 

Coal  is  undercut  by  band ; black  powder  is  used.  All  coal  is  run-of-mine,  from 
advance  workings.  In  1922  the  life  of  mine  was  estimated  to  be  15  years. 


EDNA.  MEYERS  MINE 

Analysis  84738  (p.  124).  A drift  mine  1175  feet  above  sea  level,  -J  mile  west  of 
Edna.  Sewickley  coal.  Dip,  northwest ; strike,  northeast.  Roof,  clay  and  shale ; 
'floor,  clay.  Sampled  by  L.  D.  Woodworth  on  March  15,  1922. 


Section  of  coal  bed  in  Meyers  mine 


Laboratory  Xo. 


84738 


Ft.  in. 


Coal  

Clay* 

Coal  

Clay*  

Coal  

Thickness  of  bed 
Thickness  of  sampie 


5J 

4 

54 

24 

1 l" 

2 Sk 

2 0 


*Not  included  in  sample. 

Coal  is  undercut  by  hand.  All  coal  is  run-of-mine,  from  advance  workings.  In 
1922  the  life  of  mine  was  estimated  to  be  10  years. 


EISAMAN.  DELVITTO  MINE 

Analyses  84735  to  84737  (p.  124).  A drift  mine  1025  feet  above  sea  level,  i 
mile  east  of  Eisaman  station,  on  the  P.  R.  R.  Conemaugh  Division.  Mahoning 
coal.  Dip,  southeast:  strike,  nnrtlieast.  Roof,  shale:  floor,  hard  shale.  Sampled  at 
two  points  by  L.  D.  Woodworth  on  March  15,  1922. 


Sections  of  coal  bed  in  Delvitto  mine 


Section  __  _ - — 

A 

84735 

B 

84736 

Ft.  in. 

1 3J 

11 

£ 

Ft.  in. 

2 0 
1* 
8 

Slate*  - - 

3 

7 

2 lOJ 

2 m 

3 0 

2 8 

Thickness  of  sample 

*Not  included  in  sample. 
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Coal  is  undercut  by  hand,  and  permissible  explosives  are  used.  At  the  time  of 
sampling  the  daily  output  was  25  tons,  all  being  run-of-mine  from  advance  work- 
ings. In  1922  the  life  of  mine  was  estimated  to  be  10  years. 


EISAMAN.  COUNTRY  BANK 

Analysis  S107.3  (p.  121).  A prospect  opened  1010  feet  above  sea  level,  14  mile 
east  of  Eisaman.  Mahoning  coal.  Roof,  shale;  floor,  hard  shale.  Cover  at  iioiut  of 
sampling,  30  feet.  Sampled  by  E.  G.  Hill  on  August  18,  1921. 


Section  of  coal  bed  in  country  bank  mine 


S1073 

Pt.  in. 
2 

i 

2 

7 

2 9h 

2 04 

Coal  is  undercut  by  hand. 


EXl-ORT.  ELIZxYBETU  MINE 

xlnalyses  81758  to  81701  (p.  125).  A drift  mine  of  W.  B.  Skelly  Coal  Co.,  1193.3 
feet  above  sea  level,  at  Export,  on  the  P.  R.  R.  Pittsburgh  coal.  Dip,  southeast ; 
strike  northeast.  Roof,  shale ; floor,  fireclay.  Sampled  at  three  points  by  L.  D. 
Woodworth  on  March  17,  1922. 


8ectiu?u't  of  coal  bed  in  Elizabeth  mine 


A 

B 

c 

Laboratory  No. , 

81758 

84759 

84760 

Bony  coal* 

Ft . in . 

l^t.  in. 

1 

Ft.  in. 

Coal  - - 

4 4 

3 9 

4 1 

h 

1 

Coal  - - - . _ _ 

4 

4.\ 

Slate*  - ..... 

h 

1 10 

1 

1 

1 10 

6 4i 

Coal  _ 

2 0 

Thickness  of  bed  

G G 

6 3 

Thickness  of  sample  

6 5 

6 1 

G 2-1 

♦Not  included  in  sample. 


Coal  is  undercut  by  machine,  and  black  powder  is  used.  At  the  time  of  sampling 
the  daily  output  was  450  tons,  10  per  cent  from  advance  workings.  Bar  screens 
(%  inch)  are  used;  and  sizes  produced  are  lump  and  slack.  The  output  in  1921 
was  83,000  tons.  In  1922  the  life  of  mine  was  estimated  to  be  8 years. 


GREENSBURG.  MILLER  MINE 

Analysis  81149  (p.  125).  xCn  entry  1140  feet  above,  sea  level,  44  miles  southwest 
of  Greensburg.  Bakerstown  coal.  Roof,  gouge ; 'floor,  hard,  smooth.  Cover  at 
point  of  sampling,  90  feet.  Sampled  by  E.  G.  Hill  on  August  22,  1921. 
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Section  of  coal  hed  in  Miller  mine 


Laboratory  No. 


Coal  

Oannel  coal  

Bone  and  coal* 

Thickness  of  bed 
Thickness  of  sample 


81149 


Ft.  in 

5 0 

1 4 

1 0 

7 4 

6 4 


♦Not  included  in  sample. 


Coal  is  undercut  by  hand.  The  output  in  1920  was  480  tons. 


HAYDENVILLE.  HILLTOP  IVHNE 

Analyses  85341  to  85343  (p.  125).  A slope  mine  1 mile  southwest  of  Haydenville, 
at  the  County  Home  Junction  of  the  P.  R.  R.  Redstone  coal.  Dip,  northwest; 
strike,  northeast.  Roof  and  floor,  shale.  Sampled  at  two  points  by  L.  D.  Woodworth 
on  April  8,  1922. 

Sections  of  coal  hed  in  Hilltop  mine 


Rppf-.lfVTI 

A 

85341 

B 

85342 

Laboratory  No.  

Bony  coal* 

Ft.  in. 

7 

2 9 

3 

1 0 

J 

Ft.  in. 
6 

2 7 

2 

1 0 

Coal  — — — - 

Coal  - - - - 

Bony  coal* _ . __  _ 

i 

6 

4 9J 

4 1 

7 

5 2i 

4 4 

Thickness  of  sample _ 

♦Not  included  in  sample. 

Coal  is  undercut  by  hand ; permissible  explosives  arc  used.  All  coal  is  picked 
on  car  and  is  run-of-mine.  In  1922  the  life  of  mine  was  estimated  to  be  10  years. 


HERMINIE.  FAIRHAVEN  MINE 


Analyses  84664  to  84666  (p.  125).  A drift  mine  1050  feet  above  sea  level,  ^ mile 
east  of  Herminie  on  the  P.  R.  R.  Waynesburg  coal.  Dip,  west;  strike,  north. 
Roof,  sandstone ; floor,  fireclay.  Sampled  at  two  points  by  L.  D^  Woodworth  on 
March  14,  1922. 

Sections  of  coal  hed  in  Fairhaven  mine 


Section 

Laboratory  No. 


A 3 

846^  84665 


C<oa]  

Olay*  

Bony  coal»  

Coal  

Clay*  

Clay  and  coal* 

Coal  

Thickness  of  bed 

Thickness  of  sample 


♦Not  included  in  sample. 

The  mine  was  idle  at  time  of  sampling. 
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HERMINIE.  EDWARDS  NO.  4 MINE 

Analyses  81157  to  81159  (p.  125).  A drift  mine  1030  feet  above  sea  level,  1 mile 
north  of  Herminie,  on  the  Andrews  Run  Branch  of  tlie  P.  R.  R.  Waynesburg  coal. 
Roof,  sandstone ; floor,  hard  shale.  Cover  at  point  of  sampling,  100  feet.  Sampled 
at  two  points  by  E.  G.  Hill  August  23,  1921. 


Sections  of  coal  hed  in  Edwards  No.  4 tnine 


Section 

Laboratory  No. 


Goal  

Sandstone*  — 

Coal  

Bone  binder*  

Coal  

Thickness  of  bed  

Thickness  of  sample 


*Not  included  in  sample. 


A 

81157 

B 

81158 

Ft.  in. 

Ft. 

in. 

10 

1 

0 

8 

1 

0 

2 0 

2 

11 

2 

1 

2 6 

1 

4 

6 2 

6 

4 

5 4 

5 

3 

Coal  is  undercut  by  machine,  and  permissible  explosives  are  used.  At  the  time 
of  sampling  the  daily  output  was  200  tons,  all  run-of-mine.  Output  in  1920  was 
30,000  tons.  In  1921  the  life  of  mine  was  estimated  to  be  14  years. 


HUFF.  LAWSON  PROSPECT 

Analysis  81072  (p.  125).  An  opening  1100  feet  above  sea  level,  IV2  miles  east  of 
Huff.  Bakerstown  coal.  Roof,  shale ; floor,  hard  shale.  Cover  at  point  of  sam- 
pling, 8 feet.  Sampled  by  E.  G.  Hill  on  August  18,  1921. 


Section  of  coal  bed  in  LoAJOSon  mine 


Laboratory  No. 


81072 


Carbonaceous  shale* 

Coal  

Shale  binder 

Coal  

Thickness  of  bed 

Thickness  of  sample 


7 

9 

I 

11 

2 

1 8i 


*Not  included  in  sample. 


This  opening  was  made  to  show  Bakerstown  coal. 


HUNKERS.  WESTMORELAND  BRICK  COAL  MINE 

Analyses  85338  to  85340  (p.  125).  A drift  mine  980  feet  above  sea  level,  i mile 
southwest  of  Hunkers  on  the  P.  R.  R.  Upper  Freeport  coal.  Dip,  southeast; 
strike,  northeast.  Roof,  sandstone ; floor,  shale.  Sampled  at  two  points  by  L.  D. 
Woodworth  on  April  7,  1922. 
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Sections  of  coal  icd  in  Westmoreland  mine 


Section 

Laboratory  No. 


A B 

85338  85339 


Ft.  in. 
6 

a 0 
a 


7 
1 
3 
5i 

8 


Ft.  in. 
2 

2 i 


i 5 

4 2 


Coal  and  sulphur*  .. 

Coal  

Shale*  

Sulphur* 

Coal  

Sulphur*  

Shale*  

Coal  - 

Shale* 

Coal  

Th  iciness  of  bed 

Thickness  of  sample 


*Not  included  in  sample. 

Coal  is  undercut  by  hand,  and  black  powder  is  used.  At  the  time  of  sampling 
the  daily  output  was  25  tons,  all  run-of-mino  from  advance  workings.  In  1922  the 
life  of  mine  was  estimated  to  be  50  years. 


JEANNETTE.  SAUDELL  COUNTRY  BANK 

Analysis  81074  (p.  126).  A drift  mine  10.30  feet  above  sea  level,  1 mile  east  of 
Jeannette.  Upper  Freeport  coal.  Roof,  shale ; floor,  hard  fireclay.  Cover  at 
point  of  sampling,  40  feet.  Sampled  by  E.  G.  Hill  on  August  19,  1921. 


Section  of  coal  hcd  in  Saudell  mine 


Laboratory  No.  

810T4 

Coal - _ _ 

.9 

it 

Gannel  coal 1. _ 

2 8^ 

3 2 

Thickness  of  sample  - „ .. 

3 2 

Coal  is  undercut  by  hand,  and  permissible  explosives  are  used.  At  the  time  of 
sampling  the  daily  output  was  6 tons,  all  run-of-mine. 

JEANNETTE.  CHRISTMAN  MINE 

Analysis  81146  (p.  126).  A drift  mine  1140  feet  above  sea  level,  2 miles  east 
of  Jeannette.  Mahoning  coal.  Roof,  sand.stone ; floor,  liard.  smooth.  Cover  at 
point  of  sampling,  25  feet.  Sampled  by  E.  G.  Hill  on  August  20,  1921. 

Section  of  coal  hcd  in  Christman  mine 


81140 

Ft.  in. 

Coal  - - - 

1 10 

1 0 

3 7 

Thickness  of  sample  — — — — 

1 10 

*Not  included  in  sample. 

Coal  is  undercut  by  hand. 


i’r>i 

.1 KANNETTE.  JAC'OI’.S  PUOSPECT 

Analysis  81147  (p.  126).  Entry  just  started,  1275  feet  above  sea  level,  2 miles 
east  of  Jeannette,  tiarlem  coal.  Thickness  of  bed,  coal,  and  sample,  17  inches. 
Koof,  limestone ; floor,  hard,  smooth.  Cover  at  point  of  sampling,  5 feet.  Sampled 
on  August  20,  1921,  by  E.  G.  Hill,  5 feet  in  from  mouth  of  entry.  Coal  is 
undercut  by  hand. 


JEANNETTE.  SMALL  EROS.  MINE 

Analysis  81148  (p.  126).  A drift  mine  1190  feet  above  sea  level,  2:^  miles  east 
of  Jeannette.  Mahoning  coal.  Roof,  good  slate ; floor,  smooth  slate.  Cover  at 
point  of  sampling,  45  feet.  Sampled  by  E.  G.  Hill  on  August  20,  1921. 

Section  of  coal  hed  in  Small  Bros,  mine 


Laboratory  No.  ..  

81148 

Ft.  in. 
2 10 

1 

1 1 

4 0 

3 11 

Clay  parting* 

'flilckness  of  bed 

Thickness  of  sample ..  _ 

*Not  included  in  sample. 

Coal  is  undercut  by  hand,  and  black  powder  is  used. 

KINGSTON.  RARRETT  MINE 


Analyses  85406  to  85409  (p.  126).  A slope  mine  1100  feet  above  sea  level,  J 
mile  north  of  Kingston,  on  the  Ligonier  Valley  R.  R.  Llpper  Freeport  coal.  Dip, 
northwest;  strike,  northeast.  Roof,  sandstone;  'floor,  fireclay.  Sampled  at  three 
points  by  L.  D.  Woodworth  on  April  IS,  1022. 


Sections  of  coal  hed  in  Barrett  mine 


Section  

Laboratory  No. 


A 

85406 


Ft. 


Bony  coal* 

Coal  

Bony  coal  

Coal  

Coal  and  shale* 

Shale  

Coal  - 

Shale  

Coal  and  shale* 

Coal  

Coal  and  shale* 

Coal  

Thickness  of  bed  ... 
TTiickness  of  sample 


1 


1 

4 

4 


in. 

1 

H 

2 


i 

10 

I 


10 

5 

1 

5 


15 

85107 

V 

S540S 

Ft.  in. 
IS 

7 

*S 

1 3"“ 

2 

Ft.  in. 

3S 

1 

2 7 

5 

1 7 

9 

5 

2 3 

0 5 

5 8 

4 3 

3 73 

*Not  included  in  sample. 

Coal  is  undercut  by  hand,  and  Monobel  No.  6.  a permissible  explosive,  is  used. 
At  the  time  of  sampling  the  daily  output  was  150  tons,  75  per  cent  being  from 
advance  workings.  All  coal  is  run-of-mine.  In  1922  the  life  of  mine  was  estimated 
to  be  3 years. 
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LAUGIILINSTOWN.  Dx^RR  IMINE 


Analysis  85354  (p.  126).  i\.  drift  mine  70  feet  above  water  level,  at  Lauglilinstown, 
used  for  local  custom  only.  Upper  Freeport  coal.  Dip,  northwest;  strike,  north- 
east. Roof  and  floor,  shale.  Sampled  by  L.  D.  Woodworth  on,  April  11,  1922. 

Section  of  coal  Toed  in  Darr  mine 


Laboratory  Ho. 


85314 


•Cioal 


HInilo  

Coal  

Coal  and  shale*- 

Coal  

Coal  and  shale* 
Coal 


'1 1i  ckni'.os  of  bed  

Thic-kiu'ss  of  sample 


Ft.  in. 


1 E) 

1 

4 

1 

4 

2 111 
2 bi 


*Hot  included  in  sample. 

Coal  is  undercut  by  hand,  and  black  powder  is  used,  ilt  the  time  of  sampling 
the  daily  output  was  4 tons,  all  run-of-mine  from  advance  workings.  In  1922  the 
life  of  mine  was  estimated  to  be  20  years. 


LAUGHLINSTOWN.  HALL  MINE 


Analysis  8.5355  (]>.  126).  A drift  mini'  25  feet  above  water  level,  4 mile  noitli  of 
L-aughlinstown,  used  for  custom  coal  onl.i-.  Lower  Kittanuing  coal.  Dip.  northwest; 
.strike,  northeast.  Roof,  shale;  Moor,  fireclay.  Sampled  by  Ix.  L).  Woodworth  on 
April  11,  1922. 

Section  of  coal  hed  in  Hall  mine 


I.aboratory  No. 


85355 


Bony  coal* 

Coal*  

Sulphur* 

Coal  

Shale*  

Coal  

Thickness  of  bed 

'Thickness  of  sample 


Ft 

1 

3 

a 


in . 
9 
1 
1 
9 
1 
9 
0 
c 


*Not  included  in  sample. 

Coal  is  undercut  by  hand,  and  black  powder  is  used.  xVt  the  time  of  sampling 
the  dail.v  output  was  8 tons,  all  being  run-of-mine  from  advance  workings.  In  1922 
the  life  of  mine  was  estimated  to  be  15  yeai's. 

MT.  PLEASxVNT.  KING  MINE 

xYnalyses  85328  to  85329  (p.  127).  xV  drift  mine  about  1120  feet  above  sea 
level,  one  mile  southwest  of  Mt,  Pleasant,  on  the  P.  R.  R.  Coal  is  not  shipped, 
Redstone  coal.  Dip,  southeast;  strike,  northeast.  Roof  and  floor,  shale.  Sampled 
at  two  points  by  L.  D.  Woodworth  on  April  4,  1922. 


Sections  of  coni  bed  /«  King  mine 


Section  

Laboratory  No. 


Bony  coal*  

Coal  

Sulphur*  

Bony  coal*  

Coal  

Coal,  shale  and  sulphur 

Thiclmess  of  bed 

Thickness  of  sample 


A 

8-:32S 

B 

8o;i2f 

Ft.  in. 

Ft.  in. 

3 

1 0 

1 e 

, 3 2 

3 4 

4 

4 7 

4 19 

4 5 

4 4 

*Not  included  in  sample. 

Coal  is  undercut  by  hand,  and  permissible  explosives  are  u.sed.  At  the  time  of 
sampling  the  daily  output  was  60  tons,  all  being  run  of-mine  from  advance  work- 
ings. In  1922  the  life  of  mine  was  estimated  to  be  25  years. 


PARNASSITS.  VALLEY  CAMP  NO.  3 MINE 

Analyses  80035  and  80688  (p.  127).  A mine  in  Upp.'’r  Freeport  coal.  Almost 
horizontal.  Roof,  sandstone ; floor,  soft.  Cover  at  point  of  sampling,  600  to  700 
feet.  Sampled  on  May  31,  1921,  by  Chas.  R.  Fettke. 

Section  of  coal  bed  in  Talletj  Camp  Ko.  3 mine 


Laboratory  No. 


80C35 


Cannel  coal* 

Coal* 

Black  shale*  

Coal  

Bone*  

Coal  

Shale*  

Coal* 

Shale*  

Coal* 

Thickness  of  bed 

Thickness  of  sample 


Ft.  in. 

10 
4 
9 

2 0 

0 

3 6 

1 

4 

1 

11 

9 

5 6 


*Not  included  in  sample. 

Sample  80688  represents  only  10  inches  of  cannel  coal  at  top  of  bod. 

Coal  is  undercut  by  machine.  At  the  time  of  sampling  the  daily  output  was 
3,000  tons  net. 


SALINA.  APOLLO  NO.  1 MINE 

Analyses  85680  to  85682  (p.  127).  A drift  mine  about  l.OCO  feet  above  sea 
level,  1 mile  northwest  of  Salina,  on  the  P.  R.  R.  Upper  Freeport  coal.  Dip, 
southeast ; strike,  northeast.  Roof,  shale ; floor,  fireclaj'.  Sampled  at  two  points 
on  !May  8,  1922,  by  L.  D.  Woodworth, 
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Sections  of  coal  bed  in  Apollo  No.  1 mine 


Section 

Xaboratory  No. 


A B 

85680  85681 


Bony  coal*  

Coal  

Bony  coal*  

Coal  

Bony  coal*  

Coal  - 

Bony  coal*  

Coal  

Thickness  of  bed  ... 
Thickness  of  sample 


Ft. 

1 

3 


a 

4 


in. 

0 

3 

4 
11 


Ft 

1 

2 


6 

2 


1 

5 

4 


*Not  included  in  sample. 

Coal  is  undercut  by  machin.e ; black  powder  and  permissible  explosives  are  used. 
At  the  time  of  sampling  the  daily  output  was  50  tons,  all  being  run-of-mine  and 
10  per  cent  of  it  from  advance  workings.  In  1922  the  life  of  mine  was  estimated 
to  be  5 years. 


SxiLINA.  APOLLO  NO.  2 MINE 

Analyses  85676  to  83679  (p.  127).  A drift  mine  about  850  feet  above  sea  level 
1 mile  northwest  of  Salina,  on  the  P.  R.  R.  Lower  Kittanning  coal.  Dip,  south- 
east ; strike,  northeast.  Roof,  shale ; floor,  fireclay.  Sampled  at  three  points  on 
May  8,  1922  by  L.  D.  Woodworth. 


Sections  of  coal  bed  in  Apollo  No.  2 mine 


Section  - 

A 

B 

O 

85676 

85677 

85678 

Bony  coal*  

Ft.  in. 
10 

Ft.  in. 

7 

Ft.  in. 
10 

Coai . 

i 2 

11 

1 0 

Bony  coal* — 

1 

1 

1 

1 6 

1 6 

1 3 

2 

11 

3 

1 

9 

2 

i 

3 

i 

5 

4 6 

3 9 

S lOi 
2 10 

3 5 

2 11 

*Not  included  in  sample. 


Coal  is  mined  by  machine ; black  powder  and  permissible  explosives  are  used. 
At  the  time  of  sampling  tlie  daily  output  was  100  tons,  all  being  run-of-mine  from 
advance  workings.  Coal  is  picked  on  car.  In  1922  the  life  of  mine  was  estimated 
to  be  25  years. 


SLICKVILLE.  FRANK  RUGH  MINE 

Analyses  83660  and  83661  (p.  128).  A drift  mine  i mile  north  of  Slickville. 
Pittsburgh  coal.  Roof,  coal;  'floor,  clay.  Cover  at  point  of  sampling,  50  feet. 
Sampled  at  two  points  by  E.  G.  Hill  on  December  28,  1921. 


Sections  of  coal  bed  in  Frank  Eugh  mine 


A 

83660 

B 

83661 

Ft.  in. 

Ft.  in. 
4 

4 8 

Coll - — - - 

4 6 

i 

11 

1 

2 0 

7 o'] 

7 53 

Coil — - — 

2 9' 

7 9i 

7 5J 

Thickness  of  sample — 

*1fot  included  in  sample. 

Coal  is  undercut  by  band,  and  black  powder  is  used. 


All  coal  is  run-of-mine. 


SLICKVILLE.  EDWARDS  MINE 

^.nalyses  83657  to  83659  (p.  128).  A drift  mine  f mile  southwest  of  Slickville, 
on  the  P.  R.  R.  Pittsburgh  coal.  Roof,  coal ; floor,  clay.  Cover  at  point  of 
sampling,  60  feet.  Sampled  at  two  points  by  E.  G.  Hill  on  December  28,  1921. 


Sections  of  coal  bed  in  Edwards  mine 


A 

B 

Bakoratorv  No.  _ __  __  

83657 

83658 

r<o 

il  * 

Ft.  in. 

4 8 

1 

Ft.  in. 
4-  9. 

Coll  — - - 

5 

6 

i 

4 

* 1 

2 0 

Biifler*  

3 

Coil  . 

1 7 

Thekness  of  bed  _ ..  

7 2i 

7 14 

6 S| 

Thfckness  of  sample  - - - — 

6 Ti 

*Not  included  in  sample. 


Coal  is  undercut  by  hand,  and  black  powder  is  used.  At  the  time  of  sampling 
th^  daily  output  was  200  tons,  all  being  run-of-mine.  In  1921  the  life  of  mine 
wtfe  estimated  to  be  6 months. 

i 

SMITHTON.  LIBERTY  MINE 

Inalyses  85322  to  85324  (p.  128).  A drift  mine  910  feet  above  sea  leveel,  J 
mile  northeast  of  Smithton,  on  the  B.  & O.  R.  R.  Redstone  coal.  Dip,  northwest ; 
sttjke,  northeast.  Roof,  shale ; floor,  fireclay.  Sampled  at  two  points  by  L.  D. 
W»odworth  on  April  1,  1922. 


Sections  of  coal  bed  in  Liberty  mine 


Section 

Laijoratory  No. 


Bony  coal*  

Coal  

Shaje*  

Coal  - 

Sthale  

Cfoal  

Thickness  of  bed 
Thickness  of  sample 


A 

B 

85322 

85323 

Ft.  in. 

Ft.  in. 

3 

3 

6i 

3 7 

i 

1 9 

i 

9 

3 4i 

3 10 

3 3 

3 7 

*Not  included  in  sample. 
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Coal  is  undercut  by  hand,  and  black  powder  is  used.  At  the  time  of  sampling 
the  daily  output  was  10  tons,  all  being  run-of-mine  from  advance  workings.  In 
1922  the  life  of  mine  was  estimated  to  be  25  years. 

SWEDE  HILL.  HILL  TOP  MINE 

Analyses  81069  to  81071  (p.  128).  A slope  mine  1090  feet  above  sea  level, 
^ mile  south  of  Swede  Hill,  on  the  P.  R.  R.  Redstone  coal.  Roof,  shale ; floor, 
smooth  and  soft  fireclay.  Cover  at  point  of  sampling,  100  feet.  Sampled  at  two 
points  by  E.  G.  Hill  on  August  17,  1921. 


Sections  of  coal  ied  in  Hill  Top  mine 


Section  ... 

A 

81069 

I 

81(70 

¥t.  in. 
i 

Ft.  in. 

3 

2 10 

Sh 

1 5 

Shale*  

3 0 

2 ■ 

1 0 

i 

5 

4 7|, 

Thickness  of  bed  - — i 

4 94 

Thickness  of  sampie 4 Si  4 6 


♦Not  included  in  sample. 

Coal  is  undercut  by  hand.  At  the  time  of  sampling  the  daily  output  was  50  tons. 


ANALYSES  OF  DELIVEKED  COAL 
By 

X.  11.  SXYDER 


Coal  anah’ses  lielj)  to  describe  the  character  of  coal  as  it  lies  in  the 
ground  or  as  it  may  be  delivered  to  the  user.  Analyses  of  samples 
of  coal  collected  from  the  face  of  the  bed  in  mines  are  plentiful,  but 
available  analyses  of  delivered  coal  are  relatively  few,  and  there  is 
a distinct  ditlei’ence  between  “mine  samjdes''  and  “delivered  samples." 

Mine  samples- are  collected  according  to  a standard  method.^®  The 
sampler  cuts  a channel  2 by  6 or  3 by  T iimhes  from  roof  to  lloor  in 
the  face  of  the  bed,  and  excludes  from  the  sani]ile  all  ]iar tings  more 
than  f inch  thick,  and  any  lenses  or  concretions  of  sulphur  or  other 
impurities  more  than  2 inches  in  maximum  diameter  and  ^ inch 
thick. 

Analyses  of  mine  samj)les  form  a permanent  and  scientific  record 
of  the  coal  bed  at  the  point  sampled ; they  are  important  in  determin- 
ing the  character  of  the  coal  in  any  given  mine  or  district.  These 
analyses,  when  the  samples  are  taken  by  a standard  method,  are 
valuable  to  the  operator.  When  compared  with  analyses  of  delivered 
coal  they  show  him  whether  his  mine  is  being  worked  efficiently  or 
whether  the  coal  is  being  properly  prepared,  which  involves  the  c]ues- 
tion  whether  he  has  suitable  mechanical  appliances  for  separating 
the  impurities. 

In  the  purchase  of  coal,  mine  samples  may  serve  as  a sufficient 
guide  for  the  experienced  buyer  who  has  knowledge  of  the  impurities 
in  the  bed,  and  the  degree  to  which  these  are  eliminated  in  mining 
and  preparing  the  coal.  To  the  average  purchaser,  however,  unac- 
quainted Avith  these  details,  dependence  on  mine  samples  may  be 
misleading.  The  quality  of  coal  indicated  by  the  base  samples  can 
rarely,  if  ever,  be  attained  in  the  delivered  coal.  Certain  impurities 
that  are  eliminated  from  the  fomially  pre^Aared  mine  sample  may  not 
be  eliminated  by  the  miner.  Some  of  the  roof  and  floor  may  also  be 
included  if  these  are  soft  or  flaky.  When  cpial  prices  are  high  and 
competition  is  lessened  it  is  easy  for  the  miner  and  the  management 
to  lower  the  standards  of  preparation,  and  a return  to  rigid  stand- 
ards is  alw  ays  difficult. 

In  sampling  deliA^ered  coal  the  Bureau  of  Mines  folloAvs  a definite 
procedure. A sample  of  not  less  than  1000  pounds  is  systematically 

i^Enginepr  in  charge.  Fuel  Inspection.  Bureau  of  Mines. 

^^Holmes,  J.  A..  The  sampling  of  coal  in  the  mine:  Tech.  Paper  1,  Bureau  of  Mines,  1918, 

17  PP. 

i^’Pope,  G.  S.,  Methods  of  sampling  delivered  coal  and  specifications  for  the  purchase  of  coal 
for  the  Government:  Bull.  116.  Bureau  of  Mines.  1018.  04  pp. 

Pope.  G.  S..  Tiireetions  for  sampling  coal  for  shipment  or  deliverv : Tech.  Paper  133,  Bureau 
of  Mines.  1917,  5 pp. 
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collected  by  taking  an  equal  quantity  at  regular  intervals  throtughout 
the  delivery,  while  coal  is  being  loaded  or  unloaded,  and  crushing 
and  reducing  this  sample  by  successive  stages  to  laboratory  size. 

In  using  analyses  of  samples  of  delivered  coal,  it  must  be  recognized 
that  coal  is  not  all  of  uniform  size,  and  that  the  impurities  are 
not  uniformly  distributed.  Hence  there  will  be  some  variation  in 
the  results  of  sampling,  and  even  though  the  same  mass  of  coal  is 
sampled  a number  of  times,  the  analyses  would  not  agree  absolutely 
except  by  chance.  It  is  only  when  a considerable  number  of  anal- 
yses, representing  a considerable  tonnage  mined  over  a period  of 
time,  are  available  that  the  average  composition  and.  range  of  varia- 
tion of  coal  from  a particular  mine  become  known  with  certainty. 

Delivered  coal  from  any  given  mine  may  differ  from  day  to  day 
through  variations  in  mining  or  preparing  the  coal,  hence  an  analysis 
of  coal  delivered  at  any  one  date  should  not  be  considered  a complete 
record,  for  the  character  of  the  output  may  be  greatly  improved  by 
new  methods  of  mining  and  preparation;  or,  on  the  other  hand,  it 
may  deteriorate  through  carelessness. 

The  folded  table  gives  the  analyses  of  samples  collected  by 
representatives  of  the  various  Government  departments,  under  direc- 
tion of  the  Bureau  of  Mines,  from  coal  delivered  to  the  Government, 
and  of  samples  collected  by  representatives  of  the  Bureau  of  Mines 
from  coal  delivered  to  railroad  cars  at  mine  tipples.  In  the  former 
case  samples  wei’e  collected  systematically  throughout  the  entire 
delivery,  and  in  the  latter  case  samples  were  collected  systematically 
throughout  an  entire  day’s  run  at  the  mine.  These  records  of  de- 
livered coal  indicate  more  nearly  what  the  consumer  is  likely  to 
receive,  but  the  amount  of  coal  represented  and  the  number  of  anal- 
yses made  must  be  carefully  considered. 


INDEX 


A 

Acheson  mine,  119 
Acme  mine,  63 
Acme  No.  2 mine,  73 
Acosta,  103 

Adamsburg  mine,  123,  242 

Addleman  mine,  67,  169 

Adrian  mine,  99 

Agnes  mine,  121,  240,  241 

Ainsley  mine,  76,  80,  175,  184 

Alicia  No.  2 mine,  86,  198 

Allegheny  group,  3 

Allport  mine,  35,  36 

Alton,  upper,  coal,  sections  of,  156 

Alverton,  123,  242 

Ames  bed  (Harlem),  122 

Analyses  of  mine  samples,  13 

Analyses  of  Pittsburgh  gas  coal,  13 

Analysis  of  Pittsburgh  coal,  11 

Anderson,  119 

Annandale  No.  2 mine,  33 

Anna  S.  mine,  118 

Antrim,  118,  236 

Apollo,  123,  242 

Apollo  No.  1 mine,  127,  253,  254 

Apollo  No.  2 mine,  127,  254 

Applewold,  21 

Arden  No.  2 mine,  119,  239 
Argyle  No.  1,  2,  3 mines,  52,  53 
Armstrong  mine,  25,  145 
Arnot,  118,  237 
Arthur  mine,  97,  215 
Ash,  fusibility  of,  14 
Atlantic  No.  1 mine,  81,  185 
Atlantic  No.  2 mine,  106,  226 
Aultman  No.  5 mine,  93,  209,  210 
Avella,  119 
Averyville,  75,  172 
Avonmore  mine,  21,  136 

B 

Bailey  mine,  81 
Baird,  119 

Baker  country  bank,  120,  240 
Bakerstown,  16 

Bakerstown  bed,  analyses  of,  16,  125 
sections  of,  247,  248,  249 
See  also  Bakerstown 
Bakersville,  103 


Bakerton.  34 
Baldauf  No.  1 mine,  64 
Barnesboro,  35 

Barnett  bod,  analyses  of,  30,  31  (See  also 
table  in  pocket) 

Barnett  mine,  89 

Barrett  mine,  126,  251 

Barton  bed,  analyses  of,  113,  sections  of 

ooq 

Baxter  mine,  25,  144 
Baxter  Ridge  No.  2 mine,  83,  192 
Beale  mine,  82,  189,  190 
Bear  Run  mine,  118 
Bea%-er-Cannel  mine,  29,  152 
Beaverdale,  37 
Beaver  Run  mine,  38 
Belbois  mine,  76,  174 
Bells  Mill  mine,  93,  209 
Belmont  No.  1 mine,  103 
Benezette,  75,  173 
Bens  Creek  No.  1 mine,  39 
Benson  mine,  24,  143 
Benzinger,  75,  173 
Berlin,  103,  104,  224 
Berlin  bed,  analyses  of,  (see  table  in 
pocket) 

Berry  mine,  59,  156 

Bertha  mine,  16 

Berwindale,  64 

Besco,  85,  120,  196,  239,  240 

Big  Bend  No.  1 and  6 mines,  54,  55 

Bitumen,  74,  172 

Black  Coal  Company  mine.  111,  230 
Black  Lick,  89,  205 
Black  Prince  mine,  97,  214 
Blain  City,  65 

Blairsville  Intersection,  123,  243 
Blanche  mine,  119 
Blossburg  bed,  analyses  of,  118 
Blossburg  bed  (Lower  Kittanning) 
tions  of.  237 

Blossburg  No.  1 mine,  118,  237 
Blue  Goose  mine,  64,  163 
Blue  Ball  Station,  61 
Boardman,  65 
Bolivar,  123.  243,  245 
Border  Station,  117 
Bostaph  mine,  63,  162 
Boswell,  104 

Boynton  Coal  Company,  225 
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Boynton  No.  9 mine,  105 
Boynton  Smokeless  mine,  106 
Brandy  Camp,  75 
Brisbin,  65 

Brockwayville,  95,  96,  211,  212 
Brookville,  96,  212 

BrookClle  bed,  analyses  of,  31,  32,  33, 
53,  61,  61,  68,  69,  71,  75,  81,  96,  97, 
99,  102,  103,  105,  106  (See  also  folded 
table) 

Brookville  bed,  sections  of,  154,  158,  172, 
186,  212,  213,  214,  218,  222,  223,  226, 
Brown  bank,  49 
Brown  mine,  89,  205,  206 
Bruceton,  16 
Bruin  mine,  32 
Brush  Valley  mine,  94 
Bucher  mine,  69 
Buffalo,  120 

Buffalo  & Susquehanna  Coal  & Coke 
Company  Shaft  No.  1,  67  and  164 
Buffalo  & Susquehanna  No.  17  mine,  27, 
149 

Buffington.  No.  2 mine,  25,  144 
Bunker  coal,  8 
Burkey,  Levi,  mine,  105 
Butler,  32 

Butter  Ball  mine,  70,  170 
Byrnedale  No.  31  mine,  75 


C 

Cladogan,  21,  137 
Cairnbrook,  104,  105 
Caldwell  mine,  67,  169 
Cambria  mine,  46 
Cambria  No.  2 and  3 mines,  30 
Campbell  mine,  23 

Cannelton  Clay  and  Coal  mine,  29,  153 

Cannelton  Station,  29,  152 

Cardiff  No.  1 mine,  48 

Carnwath  No.  1 and  2 mines,  65,  66 

Carrolton  Road,  40 

Cassandra,  40 

Casselman,  105,  224 

Cassidy  No.  1 mine,  67,  167 

Catsburg  mine,  121 

Cement-burning  coal,  8 

Century  No.  2 and  3 mines,  23,  140 

Chambors-Azzle  No.  10  mine,  59,  156 

Champion  mine,  120,  239 

Chapman.  No.  3 mine,  105,  225 

Charleroi  mine,  120 


Cheat  Haven,  76,  175 
Cherokee  mine,  98,  216 
Cherokee  Mining  Co.,  216 
Cherry  Camp  mine,  76,  174 
Cherry  Run  No.  3 mine,  60,  157 
Chester  mine,  61,  158 
Cheswick,  17 

Chevington  No.  3 mine,  30  ' 

Chickasaw  No.  1 mine,  22,  137 
Chicora,  32 

Christman  country  bank,  126,  250 
Church  Hill  mine,  62,  159 
Cincinnati  mine,  120 
Clarence,  59,  156 
Clarence  No.  22  mine,  59 
Clarion,  62,  160 

Clarion  bed,  analyses  of,  62,  63,  64,  84 
( See  also  folded  table) 

Clarion  bed,  sections  of,  154,  160,  162 
164,  194 

Clarion  Junction,  62 
Clarion  River  mine,  63,  162 
Clarksburg,  89,  205 
Clarksville,  85,  197 
Clawson  custom  ban.k,  89,  205 
Clymer,  89,  90 
Claytonia,  33 

Clearfield,  66,  67,  167,  168 
Clearfield  No.  1 mine,  69 
Clearfield  No.  3 mine,  94 
Clermont  mine,  101,  221 
Climax  mine,  28,  151,  152 
Clinton,  17 
Coal,  age  of,  2 
bunker,  8 
by-product,  12 
cement-burning,  8 
character  of,  7 
coking,  8 
domestic,  8 
gas,  8,  13 

geologic  groups  of,  2,  3,  4,  5 

location  of,  2 

powdered,  8 

qualifications  of,  12 

sequence  and  correlation  of  beds,  6 

smithing,  9 

steam,  8 

uses  of,  8 

Coal  Blossom  mine,  101,  221 
Coal  Glen,  96,  213 
Coalport,  67 
Coffman  mine,  77,  176 
Coke,  11 


201 


'Coking  coal,  8 
Colorado  No.  5 mine,  71 
Colver  mine,  41 

Commercial  No.  3,  4 and  5 mines,  55,  57 
Compton  mine,  113,  233 
Conemaugh  group,  4 
Confluence,  105 
Conifer  mine,  97,  213 
Connellsville,  70 
Conquest  mine,  72,  170 
Consolidation  No.  104  and  105  mines,  110, 
229,  2.30 

Consolidation  No.  112  and  113  mines, 
111 

Cook  prospect.  02 
Coral  mine,  91,  206 
Coronet  No.  3 mine,  103 
Corrado  No.  2 mine,  83,  192 
Coupon,  31,  153 
Cowansliannock.  22,  138 
Cowanshannock  No.  2 mine,  29 
Orabapple  mine,  86 
Creighton  mine,  17 
Crescent  mine,  101,  210 
Cresson  No.  9-B  mine,  41,  156 
Crestas  wagon  mine,  18,  129 
Croft  mine,  73 
Crucible  mine,  85,  197 
Cunningliam  mine,  32 
Curtisville,  18,  129 
Curwensville,  67,  169 
Cushing  (E)  bed,  analyses  of,  118 
Cymbria  No.  1 mine,  36 
Cymbria  No.  24  mine,  37 

D 

Dayton,  22,  138 
Dan’s  mine,  113,  234 
Darr  custom  bank,  126,  252 
Darlington,  123,  244,  245 
Dale  mine,  41 
Dagus  mine,  75 
Decco  mine.  124,  245 
Delaney,  99 
Delvitto  mine,  124 
Denbo,  120,  240 
Dennison  mine,  97,  214 
Dents  Run  No.  1 mine,  75 
Derry,  124,  245 
Deyarmon  mine,  77,  176 
Diamond  No.  3 mine,  102,  222 
Dickey  Station.  22.  1.39 
Dilltown  Smokeless  No.  1 mine,  91  206 
207 


r)ihvorth  mine,  88,  203 

riomestic  coal.  8 

Dominion  No.  3 mine,  22,  1.38 

Donohoe,  124,  245 

I>ora  Coal  Company  mine,  97,  213 

Dover  mine,  21,  137 

Drake,  102,  222 

Dubois,  67,  IfM 

Dunbar,  76,  77,  175,  176 

Dunkard  No.  1 and  2 mines,  87,  201 

Dunlo,  41 

Durbin.  86 

Dyer,  John,  mine,  126 


E 

Eagle  mine,  23,  66,  76,  106,  139,  167, 
168,  175 

East  iMillsboro,  77 
East  Pittsburgh,  18,  129 
Eddy\ille,  23,  139 
Edie,  105 
Edna,  124.  246 
Edward  mine,  85,  197 
Edwards  mine,  128,  255 
Edwards  No.  4 mine,  125,  249 
Elirenftkl,  42 

Eisaman  Station,  124,  246,  247 

Elbon  No.  5 mine.  75 

Eleanora  mine,  99 

Electric  mine,  61 

Electric  No.  8 mine,  91,  207 

Elizabeth,  18 

Elizabeth  mine,  125,  247 

Elk  Lick,  105,  225 

Elk  Lick  No.  1 and  2 mines,  110 

Ellsworth  No.  1 and  2 mines,  120 

Elmora,  42 

Elsie  Coal  Company,  134 

Emeigh,  42 

Empire  A mine,  37 

Empire  IM  mine,  90 

Empire  R mine,  89 

Engle  mine,  110,  229 

Eriton  mine,  67 

Ernest  No,  2 mine,  91 

Eureka  No.  22  mine,  73 

Eureka  No.  30-36  mines,  114-117 

Eureka  No.  37,  40,  42  mines,  57-59 

Eureka  No.  39  mine,  113,  117 

Evans  City,  33 

Exans  No.  3 mine,  84,  194 

Expedite,  43 

Export,  12.5,  247 
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F 

Fairchance,  77,  176 

Fairhaven  mine,  125,  248 

Fairmount  City,  62 

Fairmount  No.  2 mine,  72 

Fairmount  No.  11  and  12  mines,  63,  72 

Falcon.  No.  8 and  9 mines,  91,  207 

Farneth,  Edward,  mine,  19,  131 

Ferguson,  78,  178 

Ferndale  mine,  45 

Figart,  43 

Finleyville,  120 

Fisher  mine,  16 

Fleegle  mine,  105 

Florence  mine,  99 

Force,  75,  173,  174 

Ford  City,  23 

Ford  Collieries  No.  1 mine,  18,  129 
Forge  Slope  No.  1 mine,  51 
Fox  country  bank,  123,  242 
Frankfort,  121 

Franklin  No.  1 and  2 mines,  43 
Frederick  No.  1 mine,  82,  188 
Freeport,  23,  140 

Freepoi’t  bed,  see  Upper  Freeport  and 
Lower  Freeport 

Frick  Coke  Co.,  IT.  C.,  178,  181 
Frick  No.  2 mine,  43 
Friedenheim.  23,  141 
Frostburg,  97,  214 
Fuller,  97,  214 

Fulton  bed,  analyses  of,  89  (See  also 
folded  table) 

Fulton  country  bank,  86,  122,  199 
Furnace  Run  No.  1 mine,  23,  141 
Furnace  No.  2 mine,  77,  175,  176 
Furnace  No.  6 mine,  24,  141 
Fusibility  of  ash,  14 

G 

Gaddis  mine,  79,  181 
Gas  coal,  8,  13 
Gallitzin  bed,  analyses  of,  84 
Gallitzin  bed,  sections  of,  195 
Gallitzin  shaft  mine,  43 
Garrett  Slope  mine,  106,  225 
Gassam  No.  1 mine,  67 
Gates  No.  1 mine,  78,  178 
Geologic  structure,  2 
Geology  of  coals,  2 
Ghen  mine,  71,  166 


Gillelt,  107 

Gillingtown,  60 

Glenbrook  No.  2 mine,  68,  169 

Glen  Campbell,  91,  92,  207 

Glendale  No.  1 and  2 mines,  31 

Glenshaw,  18,  130 

Glen  White  No.  2 mine,  31 

Glenwood  No.  9 mine,  91 

Godfrey  Station,  24,  142 

Goff  Station,  33 

Gonzales  No.  1 mine,  69,  165 

Goshen  No.  2 mine,  73,  171 

Goss  mine,  61 

Graham,  67 

Grampian  No.  3 mine,  68 
Grassy  Run  No.  1 mine,  106 
Grays  Landing,  86,  198 
Greenhill  mine,  45 
Greensburg,  125,  247,  248 
Griffin  No.  1 mine,  79,  182 
Grimes  mine,  83,  192 
Grove  City,  102,  222 
Groves  No.  1 and  2 mines,  96,  211 
Guion  mine,  67,  72 
Guthrie  mine,  88,  204  , 

Gipsy,-  92,  207 

H 

Hackett,  121 

Hager  bed,  section  of,  195 

Haire  mine,  77,  176 

Hall  mine,  126,  252 

Harbinson  Station,  33,  155 

Harkley  mine,  67 

Harlem  coal  bed,  sections  of,  251 

Harmar  mine,  18,  130 

Harmarville,  18,  130 

Harmony  Junction,  33 

Handiverk  mine,  114,  235 

Hartley  mine,  78,  179 

Harvey  No.  1 mine,  62,  160 

Harwick  mine,  17 

Hastings,  43 

Haws  No.  3 mine,  107 

Haydenville,  125,  248 

Helvetia,  68,  164 

Henriette  mine,  41 

Herminie,  125,  248 

Herold  & Bowers  mine,  21,  135 

Hillman,  97,  215 

Hilldale  No.  6 mine,  92,  208 

Hilltop  mine,  125,  128,  248,  256 

Hines  bank,  26,  146 
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Hitechew  mine,  105 

Hite  mine,  17 

Hoffman  mine,  80,  185 

Hoge  country  bank,  88,  203,  204 

Hollow  No.  3 mine,  22,  138,  139 

Holsopple,  107 

Homer  City,  92,  93,  209 

Hopewell,  30 

Hopwood,  78,  179 

Horn  country  bank,  123 

Horner,  Reuben,  mine,  104 

Horseshoe  mine,  31,  69,  153 

Houtzdale,  68 

Huff,  125,  249 

Hughes  No.  2 mine,  40 

Hunkers,  125,  249,  250 

Hunter  & Galbraith  mine,  99,  217 

Hupp  country  bank,  120,  240 

Hustead  mine,  77 

I 

Imhoff  bank,  120 

Indiana  No.  3 and  6 mines,  91 

Indian  Head,  79,  180 

Indianola,  18,  130 

Ingleside  mine,  57 

Inland  Collieries  Co.  mine,  18,  130 

Irvona,  68,  169 

Irvona  No.  5 mine,  65 

Irvona  No.  10  mine,  67 

Island  Run  mine,  30 

J 

Jacobs,  89 

Jacobs  country  bank,  126,  251 
Jacobs  Creek  Oil  Co.  mine,  79,  180 
James  mine,  63,  162 
Jamison  No.  2 mine,  125 
Jamison ville,  33 
Jeannette,  126,  250,  251 
Jeannette  mine,  87,  199 
.Jefferson,  86,  199 
Jefferson  Center,  33 
Jefferson  No.  8 mine,  96,  213 
Jeffrey  No.  1 mine,  81,  188 
Jenner  No.  1 mine,  113 
Jenner  No.  2 mine,  107 
Jerome  No.  1 mine,  107 
Jerome  No.  2 mine,  108 
Jim  Run  mine,  81,  186 
Johnetta  shaft  mine,  24,  142 
Johnson  mine,  114,  235 


Johnstown,  45 
Josephine,  93,  209 

K 

Karthaus,  69,  165 

Kelly  bed  (See  table  in  pocket) 

Kelly  Station,  24,  143 
Kent,  93,  209,  210 
Kepple  mine,  28,  152 
Kepples  Station,  33,  155 
Kettle  Creek  mine  No.  8,  74,  172 
Keystone  shaft,  125 
Kimmelton  mine,  108 
King  mine,  127,  252,  253 
Kingston  Station,  126,  251 
Kittanning,  25,  144 

Kittanning  bed,  see  Upper,  Middle  and 
Lower  Kittanning 
Knoxdale,  97,  215 
Koehler  mine,  19,  131 
Kuhn  No.  2 mine,  79,  ISO 

L 

Lackawanna  No.  4 mine,  95 
LaJose,  69 

Lancashire  No.  10  and  12  mines,  35 

Landrus,  118 

Lanes  Mills,  97,  215 

Laughlinstown,  126,  252 

Lawsonham  mine,  63,  161 

Lawson  prospect,  125,  249 

Layton,  79,  180 

Leechburg,  25,  145 

Leet  No.  1 mine,  23,  141 

Leisenring  mine,  76 

Leisenring  No.  1 mine,  79,  181 

Lemont  Furnace,  79,  181 

Lenore  mine,  107 

Lenore  No.  1 and  2 mine,  65 

Liberty  mine,  128,  255 

Light  No.  1 mine,  100,  219 

Ligonier  mine,  126 

Lilley  mine,  122,  241 

Lilly,  46 

Limmer  mine,  105 
Lincoln  No.  1 mine,  47 
Lincoln  Place,  19,  131 
Listie,  108 
Listonburg,  108,  227 
Litsinger  mine,  45 
Llanfair,  46 
Lloydell,  46 
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Loclirie  x\i'i’ow  mine,  117 
Lock  Haven,  75,  172 
Locust  mine,  94,  210 
Logan  No.  5 mine,  40 
Loganport,  25 
Logans  Ferry,  19,  131 
London  School,  121 
Long  Valley  mine,  31,  154 
Lower  A bed  (Brookville) , 59 


26, 

29, 

35, 

36, 

37, 

38, 

42, 

43, 

44, 

45. 

51, 

52, 

53, 

54, 

56, 

60, 

63, 

64, 

65, 

66, 

67, 

68, 

69, 

70, 

71, 

72, 

73, 

76, 

81, 

83, 

91, 

92, 

95, 

96, 

97, 

98, 

McGees  Mills,  70,  170 
McKeesport,  19,  131 
McLain  mine,  121 
IMeWilliams,  26,  146 
MacDonaldton,  109 
MacGregor  No.  1 mine,  112,  232,  233 
MacTavish  & Bailey,  prospect,  66,  167 
Madera,  69 

Lower  Bakerstowii  bed,  analyses  of,  126  Mahaffey  mine,  70,  170 

Lower  Bakerstowii  bed,  sections  of,  234  Mahoney  country  bank,  63 

Lower  Freeport  bed,  analyses  of,  17,  24.  Mahoning  bed,  analyses  of,  124,  126 

lahoning  bed,  sections  of,  153,  246,  247, 
250 

lahoning  River  mine,  28,  151 
lajestic  No.  1 mine,  24,  142 
99,  100,  105,  108,  108,  113,  114,  123  Manifold  mine,  121 
(Sec  also  folded  table)  Marianna,  121 

Lower  Freeport  bed,  sections  of,  143,  Marine  Smokeless  mine,  105,  224 
147,  164,  167,  168,  169,  170,  175,  187,  Markets,  9 
192,  208,  211,  213,  215,  216,  217,  219,  ilarkleton,  109,  227 
226,  £35.  244  Martin  custom  bank,  77,  177 

Lower  Kittaiining  bed,  analyses  of,  21,  Maryland  shaft  mine,  52 
22,  23,  24,  25,  26,  27,  31,  34,  35,  36,  Masontown,  79,  181 

37,  39,  40,  41,  42,  43,  45,  46,  47,  48,  Matchett  country  bank,  122 

49,  51,  52,  53,  54,  55,  56,  57,  58,  Mather  No.  1 mine,  86,  199 
59,  60,  61,  62,  63,  04,  65,  67,  68,  69,  Meadowbrook  mine,  78,  179 

70,  71,  72,  73,  74,  75,  77,  78,  79,  80,  Meadowlands,  121 

81,  83,  89,  90,  91,  93,  94,  95,  93,  97,  Meadow  Lands  Coal  Co.,  239 

99,  101,  104,  105,  107,  108,  109,  112,  Mercer  bed,  see  Lov.-er'  Mercer 

113,  114,  115,  116,  117,  123,  126,  127  Mercer  No.  7 mine,  103,  223 
(See  also  folded  table)  Mercliants  No.  3 mine,  106 

Lower  Kittanning  bed,  sections,  of,  137,  Meredith  mine,  118,  236 
138,  139,  141,  142,  144,  146,  148,  149,  (Meyers  local  bank,  124,  246 

153,  156,  157,  158,  159,  160,  161.  162,  Meyersdale,  109,  110,  111,  228,  229,  230, 

103,  165,  166,  169,  171,  172,  173,  176,  231,  232 

178,  180,  183,  186,  191,  206,  209,  213,  Meyersdale  Fuel  Company,  231,  232 

215,  217,  220,  227,  232,  233,  234,  243,  Meyersdale  No.  3 mine.  111,  231 

252,  254 


Lower  Mercer  bed,  analyses  of,  29 
Lower  Vein  bed  (Lower  Alton),  101 
Loyalhanna  No.  6 mine,  104 
Lucerne  No.  1 and  3 mines,  92,  93 
Lucesco  mine,  127 
Luthersburg  mine,  69,  165 

M 

McAllen  mine,  106,  226 
Mcx^nulty  mine,  33,  155 
McCausland  country  bank,  122 


Middle  Kittanning  bed,  analyses  of,  26, 
29,  33,  43.  66,  67,  70,  71,  72,  75,  91,  98, 
101  (See  also  folded  table) 

Middle  Kittanning  bed,  sections  of,  167, 
170,  173,  207,  216,  220 
IMidland  No.  3 mine,  122 
Mill  No.  2 mine,  100,  218 
Mill  Run,  80,  183 
Miller  mine,  108,  227 
?tliller,  Jake,  mine,  107 
Miller,  J.,  mine,  125,  247,  248 
(Miller  No.  1 mine,  49 
(Miller  Run  mine,  43 


McFeely  Brick  “B”  and  “E”  mines,  123,  Millsboro.  121,  240,  241 


243, 

McGareys  Station,  98,  216 


(Milroy,  William,  coal  bank,  119 
(Mineweaser  country  bank,  96,  212 
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Mining  methods,  10 
Mohawk  Xo.  3 mine.  26,  146 
Monongahela  City,  121 
Monongahela  group,  4 
Monterey  mine,  64,  164 
Montgomeryville  mine,  26 
Mooween,  95 
Moranina  mine,  21,  135 
Moredock  mine,  89,  204 
Morgan  bed,  analyses  of,  119 
Morgan  bed,  section  of,  238 
Morgan  Xo.  20  mine,  60,  157 
Morgan  Run  mine,  69 
Morrisdale  1,  2 and  3 mines,  TO,  71 
Morris  Run  Xo.  12,  13  and  16  mines, 
118,  119,  237,  238,  239 
Mortimer  Run  mine,  63,  161 
Moshannon,  60,  71,  157 
Moshannon  bed,  analyses  of,  (See  folded 
table) 

Moshannon  X’o.  10  mine,  60 
Moshannon  No.  33  mine,  49 
Mountain  Branch  mine,  68 
Mount  Braddock,  80,  184 
Mount  Hope  bed,  analyses  of,  59 
Mount  Pleasant,  127,  252,  253 
Moxhom,  45 
Munson,  71,  166 
Muntz  mine,  32 

Murdock  Bros.,  J.  M.,  mine,  113,  233 
Murdockville,  122 

N 

Xanty  Glo,  46,  47,  48 
Nanty  Glo  Xo.  14  mine.  46 
Natrona  XM.  1 mine,  19,  132 
Nealey  drift  mine,  33 
Neals  mine,  29 
Nemacolin  mine.  87,  200 
Neva  mine,  113 
X’ew  Bethlehem,  26.  63,  147 
N’ew  Field  By-Product  No.  1 mine,  19, 
132,  133 

New  Geneva,  80,  81,  184 

Norris  mine,  67,  169 

N’orth  Bessemer.  19,  132 

X^'orth  Pittsburgh  Realty  Co.  mine,  33 

Nottingham  mine,  121 

O 

Oak  Hill  mine,  27,  148 
Oak  mine,  19 


Oakes  Station,  102,  223 
Ocean  No.  2 mine,  20 
Ogle  X'o.  9 mine,  74,  166 
Ohiopyle,  81,  186 
Oliphant  Furnace,  81,  187 
Oliphant  mine,  81,  187,  188 
Ollum  country  bank,  121 
Oneida  mine,  107 
Opal  mine,  113,  234 
Orenda  X'o.  2 mine,  104 
Osceola  Mills,  60,  61,  72 

P 

Packsaddle  X^o.  1 mine,  123,  243 

Pan  Coast  mine.  98,  216 

Pardoe  mine,  102,  223 

Paris,  122 

Parker,  63,  162 

Parnassus,  127,  253 

Patrick  X'o.  1 and  2 mines.  79.  183 

Patterson  Xo.  2 mine,  18 

Patton,  49 

Paulton  mine,  123,  242 
Peach  Hill  mine,  27,  148 
Peerless  Xo.  1 mine,  42,  56 

Peerless  X"o.  2 mine,  56 

Pen  Mar  Xo.  2 and  3 mines,  109 
Pen  Mary  Xo.  1 mine,  90 
Pennsy  mine,  102,  223 
Pennsy  X^o.  6 mine,  99,  217 
Pennsy  X'o.  10  mine,  99,  218 
Pennsylvania  Xo.  2 mine.  39 ; Xo.  11 
mine,  44 ; X’o.  12  mine,  44 ; X’o.  15 

mine,  37 ; Xo.  21  mine.  53 ; X’o.  22 

mine,  54 

Penny  mine,  SO,  183 
Penobscott  mine,  119 
Permian  coals,  5 
Peterson  mine,  20,  133 
Philipsburg,  61,  72,  73,  158,  170 
Phillipston,  63,  162 
Pike  mine.  111,  231 
Pine  Creek  mine,  22,  139 
Pinehill.  Ill 

Pine  Hill  bed,  analyses  of,  104 
Pine  Run  X’^o.  6 and  10  mines,  26,  147 
Pitt,  William,  mine.  85,  196 
Pittsburgh  bed,  analyses  of,  11,  16,  17,  18, 
19.  20,  21,  76,  77,  78,  79,  80.  81,  82, 
83,  85,  86,  87,  88,  89,  104,  105,  106, 
109,  110,  111,  119,  120,  121,  122.  125, 
126,  127,  128  (See  also  folded  table) 
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Pittsbui'gh  bed,  sections  of,  131,  134,  135, 
136,  175,  177,  178,  181,  182,  184,  185, 

187,  189,  192,  196,  197,  198,  199,  200, 

201,  202,  203,  205,  225,  228,  229,  231, 

232,  239,  240,  241,  247,  254,  255 

Pittsburgh  Cannelton  mine,  29,  153 
Pittsburgh,  east  of,  20,  134 
Plane  mine,  74 
Playford  mine,  82,  190,  191 
Plymouth  No.  1 mine,  51 
Point  Marion,  82,  87,  188,  199 
Poland,  201,  202,  203 
Poland  No.  3 mine,  87 
Poland  Station,  87 
Poormansite  mine,  60 
Portage,  49,  50,  51 
Porter,  W.  H.,  bank,  18,  130 
Potts  Pun  No.  3 mine,  65 
Pottsville  series,  2 
Powdered  coal,  8 
Pratt  Hill  mine,  89,  205 
Priscilla  No.  1 mine,  53 
Proctor  No.  1 mine,  75,  173,  174 
Prospect  drift  mine,  167 
Provident  No.  2 mine,  25,  143 
Punssutawney,  98,  99,  216 
Puritan  No.  1 mine,  51 
Putneyville,  27,  148 

Q 

Quemahoning  No.  10  mine,  112,  232 

R 

Rachel  and  Agnes  mines,  121 
Ralphton  No.  1 and  3 mines.  111 ; No. 

4 mine,  112;  No.  6 mine,  117 
Ralston,  101,  220 
Ramsaytown,  99,  217 
Raridan  mine,  25 
Rattlesnake  mine,  97,  215 
Reamer  mine,  33 
Red  Bank,  63,  161 
Red  Run  mine,  101,  220,  221 
Redstone  bed,  analyses  of,  21,  79,  110, 
111,  121,  123,  125,  127,  128  (See  also 
folded  table) 

Redstone  bed  sections  of,  134,  136,  181, 
229.  230,  231,  242,  248,  252,  255,  256 
Reed  hank,  62,  160 
Reed  mine,  64 
Reitz  No.  2 mine,  105 
Retort  mine,  61,  159 


Revere,  82,  189 
Rices  Landing,  88,  203 
Rimer,  27,  148,  149 
Rimersburg,  63 
Rimerton  mine,  27,  149 
Robertsdale  mine,  89 
Robindale  mine,  94 
Robin  Hood  mine,  29 
Rockwood,  112,  113,  232,  233 
Roden,  171 

Rodgers  Mills,  83,  191,  192 

Rodgers  No.  2 mine,  83,  191 

Rodkey  mine,  90 

Rogers  mine,  86,  199 

Rolling  Mill  mine,  45 

Ropp  country  bank,  120,  240 

Rosedale  No.  2 mine,  88,  203 

Rose  mine,  83,  191 

Rossiter,  94 

Ross  mine,  79,  182 

Rowland  custom  bank,  21,  136 

Hugh,  Frank,  mine,  128,  254,  255 

Russel  mine,  121 

Russet  No.  2 mine,  31,  154 

Ryerson  Station,  88 

S 

Sagamore,  27,  149 

Saint  Benedict,  51 

Saint  Boniface,  52 

Saint  Michael,  52 

Saint  Petersburg,  63,  162 

Salina,  127,  253,  254 

Salisbury,  113,  233,  234 

Sand  Rock,  83,  192 

Sandy  Hollow  mine,  27,  148 

Sandy  Ridge,  61,  159 

Sanner  and  Shaffer  mine,  113 

Sapper  mine,  83,  193 

Sarah  Furnace  mine,  63,  163 

Saratoga  fire  clay  mine,  29 

Sarver,  34,  155 

Saudell  country  brank,  126,  250 
Saylor  country  bank,  64 
Scalp  Level  No.  2 mine,  46 
Scalp  Level  No.  3 mine,  105 
Schickling  mine,  67,  168 
Schoenberger  mine,  119 
Scootae  mine,  75,  172 
Scot  Glen,  94 

Scott  Haven  mine,  20,  134 
Seanor  Station,  113 
Segar  mine,  124,  245 
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Seibert  & Brandt  mine,  104,  224 
Seminole  No.  2 mine,  27,  150 ; No.  14 
mine,  28,  150. 

Seward  mine,  127 

Sewickley  bed,  analyses  of,  18,  77,  78, 
79,  80,  81,  82,  83,  84,  86,  87,  88,  120, 
123,  124 

Sewickley  bed,  sections  of,  129,  176,  177, 
179,  181,  182,  183,  184,  185,  188,  190, 
193,  194,  198,  201,  203,  224,  241,  246 
Seymour  bed,  analyses  of,  119 
Seymour  bed,  section  of,  238 
Sharon  No.  5 mine,  102,  222 
Shawmut  No.  4 mine,  99.  217 
Shenkle  country  bank,  03 
Sherwood  mine.  70,  170 
Shinola  mine,  09 
Shirey  mine,  123,  245 
Shorb  pit,  64 
Sikesville  mine,  99 
Six-foot  bed  (Middle  Kittanning?) 
Slickville,  128,  254,  255 
Sligo  mine,  64 
Small  Bros,  country  bank,  126,  251 
Smith  mine,  20,  134 
Smithfield,  83,  192,  193 
Smithing  coal,  9 
Smiths  Ferry,  30 
Smithton,  128,  255 
Smokeless  No.  1 mine,  45 
Smoke  Run,  73 

Smooth  Hill  No.  2 mine,  61,  158 
Snyder  mine,  21.  109,  227 
Sodom  School,  122 
Somerfield,  84,  193 
Somerset,  113 

Somerset  & Cambria  mine,  117 
Sonman  No.  2,  46 ; No.  2 shaft,  49 ; 

slope  mine.  50 
South  Fork.  52,  53 
Spangler,  53,  54 
Springdale  mine,  20,  134 
Springer  mine,  84,  195 
Springfield  No.  1 and  3 mines,  46,  47 
Sreanko,  John,  custom  bank,  124,  245, 
246 

Stage  mine,  33 
Stanley  shaft,  68,  164 
Stanton  Station,  99,  217 
Star  mine,  75,  172 
Starr  mine,  89 

Stauffer  No.  1 mine,  108 ; No.  3 mine, 
113 


Steam  coal,  8 

Sterling  Run,  59,  156 

Sterling  No.  1,  3,  5,  6 mines,  34,  35 

Stevenson  mine,  80,  184 

Stewarton  mine,  84,  194 

Stineman  No.  1,  2,  3,  4,  5,  6 mines,  53 

Stoner  bed  (Pittsburgh),  111 

Stonesboro,  103,  223 

Stoney  Creek,  113,  234,  235 

Stotler  mine,  109,  228,  229 

Stoughton,  113 

Strangford  mine,  95,  210 

Strattonville,  64 

Stull  mine,  81,  186,  187 

Summerville,  99,  217 

Summit  Mills,  114,  235 

Summit  No.  1 and  2 mines,  110 

Sunnyside  mine,  45 

Surveyor,  73,  171 

Swaney  mine,  77,  177 

Swan  No.  1 mine,  97,  215 

Swede  Hill,  128,  256 

Sylvania  No.  1 mine,  69 

T 

Tearing  Run  mine,  93 

I’empleton  No.  2 mine,  28,  151 

Thayerton,  28,  151 

Thomasdale  mine,  84,  193 

Thompson  mine,  32 

Three  foot  vein,  section  of,  172 

Tide  No.  2 mine,  93,  209 

Timblin,  100,  218 

Torrence  mine,  81,  187 

Toy  mine,  25,  144,  145 

Transportation,  10 

Trojan  mine,  92,  207 

Trout  Run  No.  3 mine,  100,  219 ; No. 

5,  50 

T'unnelton  mine,  95,  210,  211 
Turtle  Creek,  21,  135 
Twin  Rocks,  54,  55,  56 

U 

Uledi  P.  O.,  82,  189,  190 
Union  No.  3 mine,  71 
Uniontown,  84,  194,  195 
Union  Valley  Coal  Co.,  131 
Unionville,  34 

United  Refractories  mine,  78,  178 

Universal,  21,  135 

Upper  Alton  coal,  sections  of,  156 


(Jpper  Freeport  bed,  analyses  of,  17,  18, 

19,  20,  21,  22,  23,  24,  25,  26,  27,  28,  29, 

30,  31,  32,  33,  34,  35,  36,  37,  38,  39,  40, 

43,  45,  50,  53,  56,  62,  64,  65,  67,  69,  73, 

77,  79,  84,  90,  91,  92,  93,  94,  95,  96, 
97,  99,  100,  103,  105,  110,  111,  112, 
113,  114,  117,  123,  124,  125,  126,  127 
(See  also  folded  table) 

Upper  Freeport  bed,  sections  of,  129,  130, 
132,  133,  134,  137,  138,  140,  142,  143, 

144,  145,  146,  147,  148,  149,  150,  151, 

152,  153,  155,  164,  168,  169,  175,  180, 

193,  195,  206,  208,  209,  210,  211,  212, 

214,  215,  217,  218,  220,  229,  230,  231, 

232,  235,  236,  242,  243,  244,  245,  249, 

250,  251,  252,  253 
Upper  Hillville,  64,  163 
Upper  Kittanning  bed,  analyses  of,  23,  29, 
32,  41,  43,  45,  49,  51,  53,  59,  63,  70,  74, 
81,  83,  91,  98,  103,  104,  105,  106,  107, 
308,  111,  112,  113,  114,  115,  117,  (See 
also  folded  table) 

Upper  Kittanning  bed,  sections  of,  152, 
162,  170,  185,  187,  191,  192,  207,  216, 
224,  225.  227,  235 
Upper  Vein  bed  (Upper  Alton),  101 
Ursina  Mill  mine,  114,  235,  236 

V 

Valier,  100,  219 

Valley  Camp  No.  3 mine,  127,  253 
Valley  mine,  84,  195 
Valley  No.  1 mine,  45 
Vance  country  bank,  101,  220 
Vandergrift,  28,  151 
Van  Ormer,  56 
Vesta  No.  7 mine,  122,  241 
Victoria  mine,  33 

Victor  No.  6,  10  and  15  mines,  42,  51 
Vintondale,  57 

Vinton  No.  1 and  6 mines,  57 
Viola  mine,  73 
Vogeley  mine,  32 

W 

Walsall,  57 

Waltersburg,  84,  85,  195 
Waltersburg  mine,  85,  196 


Walters  mine,  85,  195 
Wampum  Station,  101,  220 
Warriors  Point,  122 
Washington  bed,  analyses  of,  88 
Watkins  No.  3 mine,  54 
Watson  Nos.  1 and  2 mines,  95,  211 
Waynesburg,  88,  204.  205 
Waynesburg  bed,  analyses  of,  76,  77,  78, 
86,  88,  89,  119,  120,  123,  125 
Waynesburg  bed,  sections  of,  174,  176, 
179,  199,  203,  204,  205,  240,  248,  249 
Weber,  57 
Wehrum,  95 

West  Branch  mine,  75,  173 

West  Brownsville  Junction,  122,  241,  242: 

West  Clarion  mine,  95 

West  Elizabeth,  21,  136 

West  Kittanning,  29 

Westland,  122 

West  Leechburg  mine,  25,  145,  146 

West  Monterey,  64,  164 

Westmoreland  Brick  mine,  125,  249,  250' 

Weston  mine,  61 

White  Station,  95,  211 

Wickes  mine,  53 

Wiley  mine,  67,  168 

Williams  Run  No.  1 mine,  98,  216 

Wills,  John,  No.  2 and  3 mines,  103,  104 

Wilmere,  75 

Wilmore  No.  1 mine,  39 

Winburne,  74,  166 

Windber,  57,  58,  59,  114,  115,  116,  117 

Winslow  mine,  75,  173 

AVinstead  mine,  82,  189 

Wishaw,  100,  219 

Woodland,  74 

Woodvale,  89 

Wyand  mine,  103 

Y 

Tatesboro,  29 
Yellow  Run  mine,  41 
Young  shaft  mine,  33 

Z 

Zenith  No.  1 mine,  32 
Zimmerman,  117 
Zollarsville,  123 
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